AMERICAN 


JOURNAL OF PsycHOLocyY 


EDITED BY 
G. STANLEY HALL 
EDMUND CLARK SANFORD 
EDWARD BRADFORD TITCHENER 
JOHN WALLACE BAIRD 


WITH THE CO-OPERATION OF 


F. ANGELL, Stanford University; H. BEAUNIS, Universities of Nancy 
and Paris; M. BENTLEY, University of Illinois; C. F. HopcE, 
University of Oregon; W. B. PILtsBury, University of 
Michigan; A. D. WALLER, University of 
London; M. F. WASHBURN, 

Vassar College 


VOL. XXVIII 


ALBANY, N. Y., AND WORCESTER, MASS. 
FLORENCE CHANDLER, Publisher 
1917 


AR TS 


y 


99° 
80 
On Unyy, 
Cig 
COLLEG: | 


\ 
Aw, 
> 
Aa 


BF 
ES7 


CONTENTS v 


WALTER FRANKLIN PRINCE 
Psychological tests for the ae of the aja of 
Mormon : 373-389 
Harotp A. RicH MOND 
An improved method of ie the : reaction 


ANNA SopHie Rocers 
An analytic study of visual perceptions . ‘ ; - 519-577 
P. F. Swindle 
Visual, cutaneous and kinaesthetic ghosts . ‘ - 340-372 


P. F. SwinpDLe 
The biological of the of 


organisms . 486-496 
P, F. 
The term reaction time redefined . . 508-518 


Lewis M. TERMAN 
The intelligence quotient of Francis Galton in childhood. 209-215 
E. B. TitcHENER 
Professor Stumpf’s affective psychology . . 263-277 
E. B. TitcHENER 
Notes from the of Uni- 
versity . 278-203 
E. B. T1iTcHENER ont E. G 
Minor studies from the Palueapasians laboratory of Cor- 
E. B. TrtcHENER and H. P. Wei 
Minor studies from the lenin laboratory of Cor- 
nell University ‘ . 293-206, 436-453 
LEONARD THOMPSON TROLAND 
Preliminary note: The influence of oneres of illumina- 
tion upon after-images ‘ 497-503 
M. F. WasHBuRN 
Minor studies from the peace serie of Vas- 
sar College . . 151-158 
Joun B. Watson and J. J. B. Menesit 
Emotional reactions and psychological experimentation. 163-174 
A. P. WEIss 
A limen color mixer ‘ é 409-418 
H. P. Wetp and E. B. 
Minor studies from the einen tend laboratory of Cor- 
nell University ‘ 293-206, 436-453 
WEsLEY RaymMonp WELLS 
Value vs. truth as the criterion in the teaching of college 


philosophy . 504-507 
D. Waite, Mar and M. Wasusume 
A study of freshmen. . I5I-155 
Koto YAMADA, F. and M. F. Wasusuan 
Directed recall of pleasant and unpleasant experiences . 155-157 
Book ReEvIEws ‘ 302-307, 608 


Book Notes . : 159-162, 308- 311, 460-464, 609-612 


\ 
ij 


CONTENTS 


iv 


June E. Downey and Joun E. ANDERSON 
Retention of skill after lapse of practice: Simultaneous 
SAMUEL W. FERNBERGER 
On the number of articles of psychological interest pub- 


lished in the different languages . ; > I4I-150 
Sara CAROLYN FISHER 
An analysis of a phase of the process of classifying . 57-116 


W. S. Foster.and E. G. Borne 
A compressed air system for demonstrational purposes . 278-279 


W. S. Foster and J. N. Curtis 


Size vs. intensity as a determinant of attention. . 293-206 
C. F. Fraser 

Psychology of the blind . ‘ ‘ ‘ . 229-237 
S. S. GrorcE 

Attitude in relation to the psychophysical judgment ; 1-37 
G. STANLEY HALL 


L. B. Horsincton 
An example of the fractionation of data from the 
method of constant stimuli for the two-point limen . 588-506 
Lucite Hopson, ANNETTE Howe tt and M. F. WasHBuRN 
Accuracy of visual memory and — of verbal Attias 
tion in poor spellers. . 157-158 
ANNETTE Howe Lt, Lucite Hopson and M. F. 
Accuracy of visual memory and speed of verbal percep- 
tion in poor spellers . 157-158 
Crark L. 
The formation and retention of associations among the 


insane ‘ ‘ ‘ ‘ ‘ 419-435 

James H. Levusa 

Extatic intoxication in religion 578-584 
J. LoEWENBERG 

The James-Lange theory in Lessing ‘ é ; ; 301 
Amy Luce and E. G. Bortne 

The psychological basis of appetite 443-453 
Sypit May, D. Wuire and M. F. WasHBURN 

A study of freshmen. ‘ . I5I-155 
Henry T. Moore 

Laboratory tests of anger, fear and sex interest . - 390-395 
Joun J. B. Morcan 

The effect of sound distraction upon memory . i . IgiI-208 


J. J. B. Morcan and Jonn B. Watson 
Emotional reactions and psychological experimentation. 163-174 
GARDNER MurPHY 
An experimental study of literary vs. scientific types . 238-262 
JosepH PETERSON 
Some striking illusions of movement of a a tt on 


j 


TABLE OF CONTENTS 


E. M. AtsPacH 
On the psychological response to unknown proper names. 


Joun E. AnpderRson and June E. 
Retention of skill after lapse of nami Simultaneous 
reading and writing ; 


Mitprep F. Baxter, Koro YAMADA M. F. 
Directed recall of pleasant and unpleasant experiences 


CHARLES Birp 
From home to the eae A psychological as of the 
soldier 


Epwin G. Borinc 
Delboeuf disks and the Kirschmann photometer 


Epwin G. Borinc 
Urban’s tables and the method of constant stimuli . 


Epwin G. Borinc 
On the computation of the probable correctness of differ- 
Epwin G. Borine 
A chart of the psychometric function 
E. G. Bortne and W. S. Foster 
A compressed air system for demonstrational purposes . 
E. G. Bortnc and Amy Luce 
The psychological basis of appetite . 
E. G. Bortne and E. B. TircHENER 
Minor studies from the onan laboratory of Cor- 
nell University A 4 
H. BurnHAM 
The significance of stimulation in the development of the 
H. W. CHASE 
On the inheritance of acquired modifications of behavior. 
H. W. CHAsE 
Psychology and social science . 
Cownprick 
The Weber-Fechner law and Sanford’s wail 
ment 
Epwarp CowLes 
Research in pathological psychology and biochemistry . 
L. Crane 
The effect of absolute brightness upon color contrast 


J. N. Curtis and W. S. Foster | 
Size vs. intensity as a determinant of attention 


436-443 


396-408 


155-157 


315-348 
279-280 


280-293 


454-459 
465-470 
278-279 


443-453 


585-607 


38-56 
175-190 


216-228 


585-588 
117-140 
597-607 


293-296 


i 


THE AMERICAN 


JOURNAL OF PSYCHOLOGY 


Founded by G. Srawtey Hatt in 1887 


Vor. XXVIII JANUARY, 1917 No. 1 


ATTITUDE IN RELATION TO THE PSYCHO- 
PHYSICAL JUDGMENT? 


By S. S. Gerorce 


CONTENTS 

The Qualitative Study of the Categories of Judgment..........,.. 10 

General adjustment of the observers to the conditions of the 

Extra-serial attitudes other than Doubt........................ 15 
The judgment ‘ no-difference ’.......- 23 
The judgments ‘ greater,’ ‘ equal,’ and ‘less’...............-+55 26 
Variation within the serial attitude.................---.-+--... 29 
The normal type of judgment under the constant attitude....... 33 


In psychophysical work the doubtful judgment has always 
given difficulty. At first it was a question how this judgment 
should be treated mathematically; later, when rules were 
established for dealing with doubtful cases or ‘ or-judgments ’ 
as intermediate categories, the question turned upon the nature 
of the doubtful judgment itself. The judgments ‘ greater,’ 
‘equal,’ and ‘less’ may be passed upon stimuli and sense- 
impressions; but what is there about stimuli or sense-im- 
pressions that leads them to be reported as doubtful? Rather 


1From the Psychological Laboratory of Cornell University. 
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it would seem to be the observer who is doubtful. In ad- 
mitting that judgment, do we not allow a change in the react- 
ing organism, whose constancy is a necessary presupposition 
of the psychophysical determination? 

This question constitutes the principal problem of the pres- 
ent study. We first tried to examine the doubtful judgment 
directly, and to determine whether it necessarily or even 
usually represents a change in the attitude of the reacting 
organism. It soon became evident however that we could 
not attack the problem successfully in this way. We there- 
fore sought by an instruction to compel the observer to main- 
tain a constant attitude or disposition while giving judgments. 
We wished to see whether or not doubtful judgments would 
occur under this instruction; and if they occurred whether 
they gave evidence of a dispositional shift which violated the 
instruction. The evidence of such a shift was to be obtained 
both directly, from the reports of the observers, and indirectly, 
from change in their reaction-times of judgment. We hoped 
also to secure evidence of other attitudinal changes, if they 
occurred, and to trace their influence. We planned further 
to examine the status of all the categories used by the observ- 
ers under the instruction. We specifically suggested the ‘ or- 
categories,’ which are often used interchangeably with doubt, 
and the category ‘no-difference,’ which we thought might 
prove to be a truly impressional judgment that could fitly 
replace the judgment doubtful.2 And since there is no a 
priori proof that an attitudinal change is not involved in the 
fundamental categories, ‘greater,’ ‘equal,’ and ‘less,’ we 
sought for empirical proof of their occurrence under a con- 
stancy of disposition.® 

We have thus aimed to distinguish between intra-serial 
change, expressed in the law of the psychometric function, and 
extra-serial change due to gross shift of the observer’s atti- 
tude. The organism is never constant, and its inconstancy 
is measured whenever a psychophysical correlation is made; 
when, ¢. g., the correlation is a limen, the measure of intra- 
serial change is the measure of precision, m. v. or h. But 


2 The category ‘no-difference’ did not, in fact, realize this logical 
expectation. 

8 We are obliged, for reasons of space, to omit historical references 
to discussions of the doubtful judgment (we have found but few that 
bear at all directly upon our problem), as well as the discussion of 
certain published results, suggested by the results of our own inquiry. 
Our general position is closely related to that of S. W. Fernberger 
(this JouRNAL, xxv, 1914, 538 ff.), though we have approached the 
problem of attitude from a different direction. 
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this inconstancy, the range of play within the neural machine, 
is different from the inconstancy which results when the 
machine is given a different set, and so becomes in reality 
another machine, Extra-serial changes lie outside of the 
series of categories prescribed by the experiment; they cannot 
be taken account of, or measured; they should therefore be, 
so far as possible, excluded. 


The Instructions 

In the preliminary work definite categories were recommended. 
We wished our observers to take the judgment-scale as a whole, 
as a single complete series limited on the one side (say) by ‘greater’ 
and on the other by ‘equal.’ The instruction follows: 

“You are to report on the relative intensity of two sounds; the 
second to be judged in terms of the first. The second, in this series, 
will always be greater or equal; and you will therefore be required 
to judge in categories whose limiting judgments are greater and 
equal. These categories are: greater, greater or no-difference, no- 
difference, no-difference or equal, equal. You will be asked after 
every judgment to give the introspective basis of your report. You 
are to judge with full attention.” 

This procedure, however, failed to secure the desired results. It 
soon became clear that no one of our observers was maintaining 
anything like a constant attitude toward the sounds, They were 
rather taking every judgment by itself, unrelated to the other types 
of judgment. We wanted them to realize a series of prescribed judg- 
ments, which would lie in one and the same straight line, and to 
judge. with respect to a gradation that should remain true to the 
shades and nuances of a single mental attitude. The instructions 
were therefore changed as follows: 

“You are to report on the relative intensity of two noises: the 
second to be judged in terms of the first. In this series, the second 
stimulus will always be greater than or equal to the first. 

“You are to employ judgment categories of a serial nature; that 
is, you are to keep your receptive attitude constant throughout. Such 
categories might te greater, greater or no-difference, no-difference, 
no-difference or equal, equal, ess, 

“You are to judge with full attention. ‘After judgment, you will 
make a report to the experimenter, noting especially (1) any gross 
shift of attitude, and its conditions; and (2) the conditions of change 
from one judgment category to another, such as may occur without 
change of general attitude.” 

The instructions were varied in a ‘less’-series, by substituting the 
word ‘less’ for ‘greater’ throughout; while in the visual series the 
word ‘extents’ was used instead of sounds, and ‘right’ and ‘left’ 
instead of first and second. 

The preliminary practice of the observers with the first instruction 
lasted, excluding the summer months, as follows: F, May to Novem- 
ber, 1915; Bo, May to October, 1915; Bi, April to October, 1915; 
R, "April to November, 1915; E, October 20 to 30, 1015. 

‘Thus all the observers but E had, at the beginning of the final 
series, fairly extended practice in adjustment to the general experi- 
mental conditions, but as yet no specific adjustment to the new 
instructions. We have based the discussion of this paper entirely 
upon the series taken under the final instructions. 
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Apparatus and Method 


We worked throughout with Fechner’s sound-pendulum‘ for judg- 
ing the intensity of sounds and with Wundt’s frame® for judging 
visual extents. 

A new attachment to the pendulum allowed us to work with close 
divisions on the scale. The attachment was a metal piece, about 5 
cm. long, which fitted over the scale itself; in it were scale-divisions 
cut through the metal as grooves. The experimenter held the pen- 
dulum by a thin piece of hard wood which he placed in a groove; 
he released the ball by withdrawing this piece of wood. 

The observer sat with his back to the apparatus. The time-interval 
between the two successive sounds was one second, controlled, together 
with the times of the warning signals, by a soundless metronome. 

On the frame were two black lines, 2 mm. in breadth. The standard 
(left) was 33 mm. long: The variable (right) was drawn partly 
on the paper beneath the glass and partly on the inner surface of 
the glass. The two sections slid perfectly, the one beneath the other, 
so that qualitative differences along the length of the line were not 
distinguishable. 

The observer sat a distance of about one meter in front of the 
frame, with his head in a head-rest. A cardboard shutter on a lever 
was used to expose the lines. The exposure time was one second. 
This time and the time of the warning signals were controlled by 
the soundless metronome. 

The judgment-times of the observers were recorded upon a sink- 
ing kymograph in an adjoining room. The kymograph was started 
and stopped. electrically from a switch under the experimenter’s 
control. The time-line was written by a fork of 50 vs. The pendulum 
and the exposure-shutter of the frame were electrically connected to 
mark on the drum the termination of the period of stimulation; a 
lip-key in the observer’s mouth gave the record of the time of 
judgment. 

In both the auditory and the visual series we worked with very 
small units, one scale division on the pendulum and % mm. on the 
frame. Usually a series contained from 7 to 10 steps; thus about 
half of the stimulus-differences lay below the D. L. We used a 
modified method of limits, in which we passed always from either 
‘greater’ or ‘less’ to objective equality, irrespective of the variation 
of O’s categories. In about half of the series a report was taken 
after each observation; in the other series no reports were taken. 

Under our instruction, the observer knew that the stimuli would 
be either greater (less, in the alternate case) or equal. We supposed 
that such a procedure with knowledge would eliminate expectation; 
but it, did not. Whenever the observer seemed to suspect that the 
method was a method of limits, and consequently to anticipate tnat 
the series would begin with a difference and end with equality, we 
introduced an irregular series in which the stimulus pairs were given 
in haphazard order. 

The Observers 


Our observers were Dr. W. S. Foster ‘(F), instructor in psychology, 
highly practised; Dr. E. G. Boring (Bo), instructor in psychology, 


4G. T. Fechner, Elemente der Psychophysik, 1860, I, i76; E. B. 
Titchener. Experimental Psychology, II, i, 81; ii, 195. 

5Z. Radoslawow-Hadji-Denkow, Philos. Stud. xv, 1899, 324; Tit- 
chener, op. cil., II, ii, 257. 
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highly ag og Mr. H. G. Bishop (Bi), assistant in psychology, well 
practised; Mr. G. J. Rich (R), graduate student, majoring in psy- 
chology; and Miss G. English (E), graduate student, minoring in 
psychology. E was the least ey observer. F, Bi, and E worked 
with sound stimuli, Bo and R with visual stimuli. 


STATISTICAL TREATMENT OF RESULTS 


Table I gives an analysis of the entire experiment under the 
final instruction. Reaction-times were obtained for only about 
75% of the total number of judgments; some series were 
taken without times, and sometimes the apparatus failed to 
work. The individual differences in reaction-time should be 
noted; the average time for F is more than twice as great 
as for Bi. 

The data of Table II were computed in order to deter- 
mine whether it would be necessary to treat separately the 
reaction-times of the series in which reports were taken and 
those of the series in which no reports were taken. The 
table shows the excess of the average time in the report-series 
over the average time in the no-report-series. A negative value 
means that the times were longer wher no reports were taken. 
The differences shown are all very small, and there appears 
to be no general trend. The averages of all observers and 
all categories are, in the two cases, practically identical. We 
have, therefore, hereafter thrown together the times of the 
two types of series. 


Table III shows the effect of practice upon the times and 
upon the occurrence of the different categories. The average 
reaction times (secs.) are computed for successive groups of 
25 series each. These groups are indicated by the numbers 
I, II, III, and IV. In the cases where the number of series 
is not divisible by 25 (F, Bo, Bi, and E; see Table I for 
number of series in each case) the last group for each observer 
is an average for all the series remaining after the preceding 
25 series had been taken. In general, Ff, Bo, and R show a 
practice-effect in the shortening of the times; Bi and E do 
not. The averages for all observers and all categories, shown 
at the bottom of the table, indicate that there is, in general, 
little change after the first 25 series. 


Table IV shows the frequency of occurrence of the various 
categories expressed in numbers of cases. 

The average times for the different observers and categories 
appear in Table V. In the last line of the table are given the 
averages of all the cases under each category (not averages of 
the averages of each observer), for the purpose of the com- 
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parison of the categories. These values do not, however, 
constitute a very satisfactory means of comparison, because 


TABLE I 
ANALYSIS OF EXPERIMENT 


F | Bo! Bi 
Number of series taken 42 91 
Number of judgments taken 377 799 


Number of judgments taken with 
t 


269 579 


Average reaction time (seconds)...| 1.50 


TABLE II 


COMPARISON OF REACTION-TIMES FOR SERIES WITH AND 
WITHOUT REPORTS 
Figures show in seconds the excess of reaction-times for series with 
reports over reaction-times for series without reports. No figures are 
included in this table when either reaction-time involved is an average 
of less than ten cases. 
In this and all subsequent tables the following symbols are used to 
designate the different categories of judgment: 


g.nd, greater-or-no-difference 
nd=, no-difference-or-equal 
1 nd.l, no-difference-or-less 
nd, no-difference ?, greater-doubtful 
g=, greater-or-equal ?, less-doubtful 
equal-or-less =?, equal-doubtful 
?, doubtful (or “don’t know’’) 


Observer g | g=/g.nd| nd |nd= nd.1 


—.04 

0 —.04 
+.06|—. +.04 “02|—.04 
‘|+.06 +. 12|-+.08|+. —.02 
|+.14|+.04 —.22 +.10 


Average reaction-times of all observers and all categories: 
with reports = 1.006 secs. 
without reports = 1.000 secs. 


R | E | All 
100} 65|| 376 
868} 3348 
719} 382 2529 
0.83] 0.72} 1.14} 1.10)| 1.00 
1 
_ 


Small type shows the number of cases upon which each reaction-time 


TABLE III 
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TEMPORAL COURSE OF THE REACTION-TIMES 

Large type shows in seconds the average reaction-time for each category 
and each observer in successive periods which consist of 25 series each. 
These periods are indicated by I, II, III, and IV. The last period for 
every observer but R includes less than 25 series (see text). 


is based 
Obs. g | g? | g=|g.nd| nd |jnd=| =? = jnd. =1| I? l ? 
Cases; 60 1 4 1 41 4 52 6 
I | Time}1.62 1.68 3.20)/3.00 2.06 1.66}1.14/2.72 
Cases |. 41 1 14 44 
II | Time}1.00 16.00 1.60 .92 
Cases| 52 | 4 5 | 53 3 }25/] 1 
I | Time} .68 1.08}1.04 . 76; .92)1.24 
Cases| 73 2| 87 eis 
II | Time} .74 .86 .66 
Bo 
Cases| 57 97 44 
III | Time} .76 .82 .78 
Cases; 6 14 4 
IV |Time| .54 74, | 60 
Cases| 21 3 1 20 | § 42] 6 
I | Time] .78 1.00} .60 .72 82 .74|1.02 
Cases | 38 11 60 7 61 | 3 
II | Time} . . .70 | 40 .78 
i 
Cases} 34 12 43 14 69 | 5 
III | Time} .62 .78 "$0 .64)1.12 
Cases| 30 8 38 6 38 | 2 
IV | Time} .70 86 .92 | .64 
Cases| 20 8 31 | 10 23 | 12 36 | 1 
I | Time|1.40 2.02!1.44/1.68 1. 28)1.40 1. 20)1.00 
Cases| 27 | 1 12 | 42 | 13 46 | 13 | 31 
II | Time} .98!1.44 1.34)1.32)1.64 1.18}1.28 .98 
Cases} 39 18 47 8 24 8 2 40 
III | Time!1.00 1. 14)1.26/1.20 1.00)1. 04; .96 .88 
Cases} 42 17 | 64] 8 20 | 16 | 41 
IV | Time! .88 1. 12/1.06)1.18 1.00/1.04 
Cases} 59 14 24 8 20 
I | Time}1.02 1.20 1.06 1.36 1.10 
Cases | 50 21 48 9 11] 1 
E | II | Time} .98 1.36 1.18 1. 44/1. 20)1.10)1.52 
Cases| 64 62 54 75 11 
III | Time}1. 28 1.24 1.08 1.50 1.00 


All observers and 
all categories. .. 


Period No.cases Av. time 
I 676 1.23 
II 821 .94 
III 674 .87 
IV 354 .90 
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TABLE IV 


FREQUENCY OF CATEGORIES 


Figures show the number of cases in which each category was used by 
each observer, and total distribution of the categories in numbers and 
per cents. 


g? | nd =? nd. lj 1? 


2 


43 


45 


1 
46} 15 
6.8) 1.4) 0.4 


TABLE V 


AVERAGE REACTION-TIMES FOR THE DIFFERENT CATEGORIES 
OF JUDGMENT 
Fi show average reaction-time for each cat and each observer, 
its M.V., and the number of cases upon which it is based. The general 
average at the bottom of the table is an average of all cases under each 
category, irrespective of the observer who gave the category. 


Obs. g? nd=| =? | = jnd. }} 


3.00 


8 
1 | 2 
F | 145 2 82} 5/126 7 
Bo | 2071 4 12| 317 7| 169] 2 
Bi {i7i} mi 2 1 223 49} 284| 22 
R | 179 2] 219| 132! 53] 2 169} 1 
E | 207} 1| 74 203 33] 61] 2 
“Total | 909} 6| 121/70 957| 54] 15| 809| 34 
% |27.2| 0.2| 3.6] 2.1 28.6| 1.6] 2.5| 0.4/24.2| 1.0 
| 
| | | ? 
Cases 101 1 1 4 1 55 4 96 6 
F 1.38] {1.68]16.00|3. 20mm} [1.94 
M. V. .59 0 0 1.09) O .62 -14| .40] .52 
Cases 188 4 7 | 251 3 125 2 
Bo | Time | .80| .68 . 88 76| .78| .94 
M. V. .19} .21 .18 17} .16] .28 
Cases 124 34 1 161 33 210; 16 
Bi Time | .66 .60 78 78 .96 
M. V. .16 .18 0 .19 .35 
Cases 128 55 184 | 39 113} 49 2 148; 1 
R | Time |1.02 1.30]1.26|1.46] 12)1. 20] .96 -96]1. 00 
M. V. .23 .33 | .30 .25] .18 .22} 0 
Cases 156 1 45 113 23 1 42 1 
E | Time |1.00|1.44/1.28 1.12} |1. 28/1. 20/1. 08!1.52 
M. V. 22 0 19}; O 
| Cases | 697| 5 | 80 | 57 | 188| 40 | 7 | 693) 49 | 56 | 8 | 621| 26 
All | ‘Time | -94) .84}1.08] .84|1.40 
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TABLE VI 


ORDER OF CATEGORIES WITH RESPECT TO REACTION-TIMES 
Table shows in seconds the average reaction-times, computed irrespec- 
tive of the observers and corrected for their individual differences in time 
(see text); also the number of cases upon which each average is based. 


Average 

| . 878 
g? .918 
922 
1.037 
1.049 
1.080 
1.098 
1.123 
1.125 
1.143 
1.297 
1.300 
26 1.410 


the different observers furnish relatively different numbers 
of cases in different categories. Since the observers exhibited 
great general differences in time of response (Table I), the 
averages depend to some extent upon the number of in- 
stances furnished by a given observer under a given cate- 
gory. The difficulty is overcome in Table VI, where corrected 
average reaction-times are shown for the categories. The 
correction was made by multiplying each time by the ratio 
of the average time of the observer in question to the average 
time of all observers for all categories (viz., 1.00 sec.). E. g., 
since F’s av. time is 1.50 sec., his times were corrected by 
multiplying each by the ratio, #§ (see Table I for the 
times). Then these corrected times were averaged and 
arranged in the rank order of Table VI. 
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THE QUALITATIVE STUDY OF THE CATEGORIES OF JUDGMENT 


In the discussion which follows each, quotation from the reports of 
the observers is prefaced (a) by the symbol designating the observer, 
(b) by a number which stands for the number of the series under 
the final instruction from which the quotation is taken, and usually 
(c) bya word (e. g., ‘ greater’) which indicates the judgment. When 
the observer’s remarks are general, (c) is sometimes omitted. 


General Adjustment of the Observers to the Conditions of 
the Experiment—The interpretation of the instructions gave, 
in general, some difficulty. Especially were the observers 
uncertain of the meaning of the term attitude. Bo and R 
complained that they were not necessarily aware of their 
attitudes, and that they could therefore not be expected always 
to report them. 


Bo, 9. “I still do not know what a reportable attitude is. I feel 
sure what some such attitudes are: as doubt or expectation, but I 
can’t tell whether some of these other factors which characterize the 
experience are attitudinal in the sense of the experiment or not.” 

Bo, 63. “I can’t report expectation as a shift in attitude, because 
I can inhibit the conscious part of it and voluntarily take up a prac- 
tically neutral set; but whenever I give ‘equal’ under such conditions 
I — if there wasn’t some unconscious set or attitude which deter- 
mined it.” 

Bo, 68. “I can’t report this suspected expectation as a shift of 
attitude simply because it isn’t generally conscious. I suspect it 
merely because I am often surprised when I get equal at the beginning 
and ‘greater’ at the end of a series.” 

R, 74. “There was a feeling of uncertainty, which has not been 
previously present. There was no change of attitude. I don’t know 
what a change of attitude is, or that I ever experienced one in this 
whole experiment.” 


Bi showed particular difficulty in adapting himself to the 
experimental conditions. He was troubled throughout by the 
instructions and easily disturbed by chance distractions. 


Bi, 18. “I can’t make out the meaning of your receptive attitude 
kept constant. If attitude means my intention, the thing I try to do, 
then my receptive attitude is constant. If it means more than that, 
such a thing as my intention in addition to my attentive set, then 
it is not constant. I can’t keep myself the same; distractions are 
always different. If it means that a graded series of external condi- 
tions is to be paralleled by a graded series of bodily, subjective atti- 
tudes. then I don’t know whether my attitude is constant or not; 
I think it is not.” 


F and, to a less extent, E found difficulty in making the 
required abstraction to the attribute under consideration (in- 
tensity, since they judged the sounds). F, as compared with 
the other observers, tended toward a reflective and less imme- 
diate type of judgment, an attitude which might easily facili- 
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tate a focusing upon other attributes of the stimulus. Un- 
doubtedly the mediate judgment occurs more readily when 
the presentation is successive (1. e. with sounds; I, Bi, and 
E) than when it is simultaneous (4. e. with the lines; Bo and 
R). In the former case the observer frequently tries to retain 
the first member either in imagery or in some other surro- 
gate conscious process until the second member appears; or 
else the second member is consciously anticipated. Of the 
three observers who worked with successive presentation, the 
two giving the longer times (F, 1.50 sec. on the average; E, 
1.10 sec.) had difficulty in making the abstraction to intensity. 
The average times for the two modes of presentation (aver- 
ages of all cases, not of observers) are practically identical 
(1.008 and 1.001 sec.), because Bi gave immediate judgments 
with successive presentation. (Bi’s av. time, 0.72 sec., was 
shortest of all.) 

F, 11. “There was a difference between the two sounds. I hesi- 
tated; I wasn’t sure whether the difference was one of intensity or 
not; made up my mind that there wasn’t any difference and said 
equal without, therefore, great assurance. I was struck, not with the 
equal of them in intensity, but with their difference as ‘sounds. Per- 
haps I should have said no-difference, but since I did decide that their 
difference wasn’t a difference in intensity and since I was set to judge 
intensity, I naturally said equal.” 

F, 17. “I keep saying intensity to myself. In spite of these re- 
peated instructions to myself, the sound as a whole very often catches 
my attention, so that the first impression is sometimes different, and 
I have afterward to make up my mind about the intensity.” 

Many similar passages occur in F’s reports up to the end of the 
experiment. 

, 20. “They seem so different that I couldn’t seem to compare 
them. I suppose I mean by that that their differences impressed me 
so that I couldn’t catch the difference in intensity if there was any. 
They are — alitatively different in some way that I can’t describe.” 

emed as if I were reading something else into the 
experience besides intensity: I don’t think it was tone, but I'm not 
sure that it wasn’t vaguely that. The second seemed to go up.” 


Doubtful Judgments.—In 34 cases (1% of the total num- 
ber) the observers reported doubtful or don’t know. Two- 
thirds of these judgments were given by Bi (22 cases: Table 
IV), who experienced especial difficulty in adapting himself 
to the experimental conditions. The judgment was usually 
recognized as a failure of the instruction. The most frequent 
cause assigned was a ‘lapse of attention.’ It is obvious that 
a state of absolute doubt reflects a shift in the psychophysical 
conditions which violates the assumptions of the method; 
such judgments must either be ruled out or discarded, as, 
indeed, it is customary to do. 


12 GEORGE 


In some cases the observers pointed out that an absolute 
doubtfulness represents a change of attitude: 


Bo, 31. “That is a miscarriage completely. Everything was normal 
up to the time that I took my lips off the key; then I discovered to 
my surprise that I had no judgment ready. I had to look back, was 
very much disturbed, couldn’t make up my mind, and said doubtful. 
The course at first seemed normal, but I think that the failure of 
the judgment to come out automatically must have meant that my 
attitude had not been normal, that it had changed unconsciously.” 

Bi, 16. “I was wondering ‘about the standard when the variable 
came; that is why I said doubtful. I didn’t know much about the 
variable. This is a different receptive attitude, an active one. The 
attitude I am trying to keep constant is receptive passivity.” 


In 36 cases (again about 1%: Table IV) the observers gave 
other categories of judgments as doubtful, that is to say, they 
reported greater doubtful, equal doubtful, or less doubtful. 
In a very great many more cases their reports show that 
they were doubtful, although the judgment was not given as 
doubtful. It is not possible, however, to treat this second 
class of doubtfuls statistically, because no sharp line of 
division can be established. The judgments were given as 
‘doubtful,’ ‘probably doubtful,’ possibly doubtful,’ ‘ hesitant 
but probably not doubtful,’ ‘delayed and therefore doubtful,’ 
‘delayed but not doubtful,’ and so on. The relation of hesi- 
tancy to doubt we shall take up later. 


Bo, 1, greater-doubtful. “Started to say greater, at least I know 
my vocal-motor apparatus started to say something, and I took it 
to be greater. Somehow that incipient utterance did not seem to 
follow from presentation of lines. I looked at left line, then right 
again; saw right as longer. Moment of hesitation; then I said 
greater (possibly my vocal-motor apparatus was going to say some- 
thing anyhow) and added doubtful as a sort of compromise.’ 

Bo, 2, less-doubtful. “First pair seen together as equal. Then 
right. line got less, without getting more distinct; then it seemed to 
change to an extent between less and equal. I was all set by that 
time to say less, and as the right seemed to waver slightly between 
less and the intermediate point, I said less-doubtful.” 

Bo, 7, equal-doubtful. “Rapidly shifting consciousness. First the 
left line, then the right as equal. Then left, then right, with left 
as less. Then left, then right, with left at first as equal (a oer 
then rapidly changing to less, and then to a doubtful length, 7. e¢., 
visual extent actually hazy and inclined to waver. . A com- 
promise with the equal grew out of the final wavering.” * Equal- doubt- 
ful: “Not a fair judgment, since equal-doubtful means I don’t know 
whether it is equal or greater or perhaps less, and therefore it is 
- a — judgment, since it does not lie upon one side or the other 
of equal.” 

E, 51, less-I-think. “I wasn’t perfectly sure of it. It simply put 
me into the doubtful attitude.” 


It is clear from the reports that the observers recognized 
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that these mixed doubtful judgments constituted a violation 
of the constant attitude required by the instructions. 


Bo, 10, equal. “A little doubt after I started to say equal. Up 
to that point the course was normal” [i. e., showed a constant 
attitude]. 

Bo, 60, equal. “Normal so far as my tentative judgment, but 
just as I started to say equal there was a catch in my throat and 
I was thrown into an attitude of doubt. Then the judgment equal 
came on out automatically.” 

Bi, 53, equal. “Or less. I don’t quite know why I was doubtful, 
or why there were two probable values for the judgmient. I think 
my attention slipped; I don’t know just where this slip came.” 


We must note that there has as yet been no conclusive evi- 
dence of a serial position of any doubtful category. We can 
not say that doubt lies here or there in the series of im- 
pressions. That the mixed doubtfuls occupy intermediate 
positions between the positive categories might be argued at 
this juncture; we must, however, defer discussion of the 
point until we have considered the ‘ or-judgments.’ 


Bi, 63, equal. “Wanted to say equal, but that wasn’t enough. It 
may be.a doubtful-equal, but I don’t think I know what that means. 
Experience largely visual. The variable left me with a gray spot 
in a visual field, with a dark hole besides. That hole seemed to be 
the doubtful, a blankness as at first.’ Bi has elsewhere tended to 
correlate the experience of ‘ blankness’ with the attitude of doubt. 

Bi, 85, less. “But I am doubtful. My attitude was pretty bad, 
particularly at the time the standard was given.” 

R, 11, less. “Along towards the end of the exposure, there occurred 
this same kinaesthetic reaction which carried the meaning less. But 
there was also a slight doubtfulness, which seemed to be an organic 
or kinaesthetic thing. It seemed to have inhibited or delayed the 
report. This doubtful feeling carries a sort of meaning or set not 
to report the judgment because it isn’t right. This feeling disappeared 
quickly and then the report came.” A positive case of the violation 
of constant psychophysical conditions by the attitude of doubt! 

R, 22, less. “There was a baffled, puzzled feeling, which also 
seemed to be a kinaesthetic thing of the same nature as strain. It is 
the sort of thing that makes a doubtful judgment, although it wasn’t 
prominent enough in this case to call the judgment a really doubtful 
one.” 

E, 5, less. “I didn’t feel satisfied with this one. It might have 
been equal. I don’t seem to know anything more about it. The 
judgment just comes. Sometimes I am satisfied with it and some- 
times not.” 

E, 56, equal. “ Both seemed equal, I think.” Less: “I felt per- 
fectly sure of judgment.” Equal: “ Didn’t feel very’ certain about it.” 
Equal: “ Perfectly satisfactory and normal;” thus E implies that 
doubt is unsatisfactory and not normal. Equal: “ Didn’t feel as sure 
of that as of last.” Many other passages in E’s reports are similar 
to these. 


The case against the doubtful judgments is substantiated 
by the quantitative results. 
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In the first place, the doubtful judgments are the least fre- 
quent of all the categories used (see Table IV). Beginning 
with the least frequent category, the rank order is as follows: 
greater-doubtful (0.2%), equal-doubtful (0.4%), less-doubt- 
ful (0.4%), doubtful (1.0%), and then on through the ‘ or- 
judgments ’ and the judgment ‘ no-difference ’ to jess (24.2%), 
greater (27.2%), and equal (28.6%). It appears that the 
most infrequent categories might well be those against which 
the instruction to maintain a constant attitude had operated. 

Furthermore, the doubtful judgments tend to drop out as 
practice progresses, as if with the firmer establishment of 
the constant attitude (see Table IJI). In the first 25 series 
4.4% of the judgments with times are doubtful judgments ; 
in the second 25 series, but 1.1%; in the third 25, 0.7%; and 
the last group of series, 0.6%. 

The reaction-times furnish some evidence (see Table VI). 
The average time for the judgment doubtful (1.41 sec.) is 
longer than for any other category, and very much longer 
than the times for the Jess (0.88 sec.), the greater (0.92 sec.), 
and the equal (1.10 sec.). (It will be shown presently that 
the other and intermediate categories are closely related to 
the doubtful judgment.) These long reaction-times *>ubtless 
indicate that the judgment doubtful is of the reflective type; 
that it is given less immediately and as the result of a more 
complicated mechanism than are the positive judgments ; and 
that it is, in so far as it breaks away from the simple correlat- 
ing mechanism which the psychophysical procedure demands, 
inadmissible. 

The mixed doubtful judgments, ‘ greater-doubtful,’ ‘ less- 
doubtful,’ and ‘ equal-doubtful,’ do not appear to be given 
after longer times than their corresponding positive judg- 
ments (see Table VI). They are perhaps based upon too 
few cases (5, 8, and 7 respectively) to be representative. The 
values are, however, not unexpected. The positive judgments 
(greater, less, equal) include many reflective cases, many 
doubtful cases, and many cases in which doubt occurred 
immediately after the utterance of the judgment. The mixed 
doubtful cases include doubtful cases and some cases in which 
doubt appeared just as the utterance was being initiated and 
was added in the spoken judgment. The two classes of cate- 
gories are, therefore, not so different as might at first appear. 
We have already noted that it was impossible to draw a 
sharp line of division, and to separate in the statistical treat- 
ment the really positive judgments from those for which 
positive categories were employed, but which were shown by 
the reports to have been more or less doubtful. 
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Extra-Serial Attitudes Other Than Doubt.—The observers 
tended to meet the difficult instruction with a complex re- 
sponse. This complexity was especially evident in the early 
series, before the judgments had become as nearly mechan- 
ised as they were later, and in the judgments of the more 
‘reflective’ observers who did not under practice develop 
the immediate type of response. The following report of 
F is a case in point: 


F, 6, greater. “Before the experiment I told myself to get into 
an attitude to keep constant, i. e. not to be too expectant that the 
second sound would be greater, but to set myself more or less as 
if this were an experiment in right and wrong cases. The first 
sound was heard clearly and remained in a kind of memory-after- 
image, or in a kind of steady intensity of strain which meant that I 
was holding on to it. Then the second sound was heard clearly as 
louder than the first, and immediately I said greater. Then relief. 
I was very certain of my judgment. I should say that the first sound 
is actively attended to. I expected it and held it after it had come. 
The second sound I hear more passively.” 


Here we have hints of many possible failures of a ‘ constant 
receptive attitude.’ In the course of one judgment mention is 
made of expectation, relief, certainty, active attention, and 
passive reception. Do these states constitute attitudinal shifts 


which violate the instructions? 

Fortunately for the experiment, the passage quoted may be 
regarded as an exception. All the observers, including F, 
tended under practice to acquire a greater constancy of atti- 
tude, which came about by way of a simplification of the 
mechanism of judgment. Bi, as we have already observed, 
alone failed to reach a sympathetic adjustment to the problem. 
Again and again he would be upset by distractions both 
within and without the experiment. The following report is 
typical of the more subtle form of disturbance to which he 
was subject: 

Bi, 52, equal. “Conscious of time being longer between standard 
and variable. This is an observation of the duration of such strains 


as breathing strains, that gives me a different attitude than usual 
for my judgment.” 


Next to doubt, expectation constituted the most frequent 
mode of departure from what the observers styled the ‘ nor- 
mal’ attitude. Under expectation the observer expects some- 
thing specific, some particular category of judgment or value 
of stimulus, and the thing expected naturally changes from 
observation to observation within a series: a change which 
is presupposed in the method of limits and, to a less extent, 
in the method of constant stimuli. Expectation becomes 
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therefore a particular enemy of the constant receptive atti- 
tude for the reason that it tends to be specific and to shift, 
not with the stimulus, but with the progress of the experiment.® 


F, 8, equal. “ My attitude that time was that I expected them to 
be near equal. The two came to me as equal; I went over them in 
imagery, still equal; so 1 said equal.” Greater: “ Still expected them 
to be equal. Second came as a little louder.” 

F, 10, less (long reaction time; given after five judgments of 
greater). “I coyldn’t help expecting greater because there had been 
so many. The first sound struck me as being absolutely loud; a little 
— that the second one wasn’t so loud; I hesitated, then said 
ess. 

5 me, 11, less. “Same as before, except that I anticipated ‘less’ a 
ittle.’ 

Bo, 35, greater. “I think that perhaps in my ‘normal’ attitude 
there is a little expectation of greater, and that equal partakes some- 
what of the nature of a negative judgment, i. e. equal is not-greater. 
I should not say that the equal judgment is entirely defeated expecta- 
tion, yet in one sense I think the greater judgment is the more ex- 
pected. The thing is very subtle; it is hard to get at the expecta- 
tion consciously; I should say it was quiaeaily unconscious. I 
just get hints of it once in a while, so that I can’t be sure that it 
isn’t there most of the time.” 

Bo, 45, equal. “I think I was a little disposed toward equal this 
time; I rather expected a series and that it was now about time to 
—_ equal, I had misgivings about my judgment after I had 
made it.” 

Bi, 20, equal-or-greater. “After the signal I took the trouble to 
recall the previous pair. I think that made a difference in my judg- 
ment. It was harder for me to judge as I did because I had to get 
rid of this sort of expectation before I could judge the pair in its 
own right.” 

Bi, 23, equal. “ Expected equal quite strongly. Standard was weak; 
that is why expectation was strong. My whole. attitude seemed to 
shift when I found I was wrong on the standard.” 

Bi, 61, less. “I expected this less than it turned out to be. After 
I had said less, I felt quite positive that I might have said equal if I 
had been expecting equal.” 

Bi, 73, less-or-equal. “It may be I expected an equal, but I really 
found it pretty positively less. After that I returned to equal as I 
reported it. I can’t tell whether I said equal through the persistence 
of expectation, or whether the stimuli actually warranted equal.” 

R, 75, greater. “I think there was a change in expectancy there, 
that is to say, you have been going along with serial judgments and 
I expected greater-or-no-difference in that region. I think I was set 
for such a judgment.” “ What I understand by attitude hasn’t changed 
at all in the experiment, so far as I am aware. I have always put 
my judgments in the same serial categories, the attitude toward that 
has been constant. There have been, of course, changes in expecta- 
tion, which I did not understand to be meant; so I didn’t report 
them.” R has still not thoroughly understood the instructions; his 


* There can, of course, be constant expectations, which need not 
and can not be avoided. Such, for example, is the general expecta- 
tion for ‘equal or greater’ or ‘equal or less,’ as the case may be, 
which was determined by the instruction for the two sorts of series. 
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report above indicates clearly enough that expectation meant a 
change of disposition toward the stimuli. 

E, 16, equal-or-greater. “After the first sound a feeling that it 
was going to be all right now, that the next was going to be definitely 
less. When the second came it surprised me that it was as loud 
as it was.” E gives many other reports of surprise which imply an 
expectancy. She does not explicitly characterize the attitude as a 
violation of the condition of constancy. 


The general complaint of the observers, which we have 
pointed out above, namely, that attitudes may be unconscious 
and as such unreportable, is made specifically against expec- 
tation. The second quotation from Bo is relevant, as are also 
many from the reports of Bi: 


Bi, 18, equal. “I intended to judge that one as something less than 
equal, though I didn’t realize this intention until I had given the 
judgment. This amounts to an unconscious set suddenly becoming 
conscious, as if the previous judgment gave me an attitude for another 
like it. This attitude was unconscious, but when the stimuli seemed 
to demand the judgment equal, I seemed doubtful that it was equal, 
purely because I seemed to expect it to be like the preceding judg- 
ment. That is a shift of attitude, then. I don’t know whether I 
have had expectations for other judgments or not, but I suppose I 
had. If I had they were unconscious.” 

Bi, 43, equal. “I expected that to be greater. It is again a case 
where the expectation does not become conscious until the variable 
is given. 

Bi, 51, equal. “The feeling that the variable might be less even. 
Certainly I wasn’t expecting equal. The less may have come from an 
unconsciously expected greater.” And many other similar passages. 


Bi alone of all the observers suggests that expectation may 
sometimes not vitiate the required constant attitude. We 
have had plenty of evidence from Bi as well as from other 
observers that it also frequently does, enough evidence, in 
fact, to make us insist upon its exclusion. 


Bi, 23, equal-or-less. “I certainly expected greater, but not until 
after the standard had come. I was indifferent up to that time. No 
struggle at all, however, as to which judgment was right; the expec- 
tation wasn’t insistént. It didn’t seem to modify the feeling I had 
toward the judgment any more than if it were breathing.” 

Bi, 63, less. “I expected greater. I didn’t seem at all surprised 
that the variable should come as less, and I didn’t notice that expecta- 
tion modified my judgment at all. The expected variable seemed 
irrelevant to the judgment.” 

These two cases are the only two explicit mentions of the irrele- 
vancy of expectancy to the problem made by any observer. 


The serial mode of presentation of the stimulus pairs (modi- 
fied method of limits) favored the occurrence of expectation, 
in spite of the attempt to keep the observers in ignorance of 
the method by the occasional interjection of irregular orders 
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of presentation. All the observers but E explicitly mention 
a shifting expectation that grew out of a suspicion that a 
method of limits was being followed. For example: 

Bo, 35, greater. “A greater, I think, was expected. At least at 
the beginning of a series, which I expect in a somewhat serial order, 
I am inclined to expect greater. I am not sure that I do not there- 
fore shift my attitude as the series continues by expecting equal more 
and greater less. The thing is very subtle; it is hard to get at con- 
sciously ;” etc. 

Bi, 59, equal (the second judgment in a series which began with 
greater). “Or less. I think I'll say ‘or less’ because I expected 
greater as I do at the beginning of a series.” 


On the basis of such observations it would be in order to 
raise the whole question of the propriety of the method of 
limits, which puts a premium upon a shifting expectation. 
In the method of constant stimuli the rule that the observer 
should be told when each new series is begun is also open 
to question. If the subject is to be kept constantly disposed 
for the whole series under investigation, it is surely not per- 
missible to allow dispositional shifts within that series. 

It is next in order for us to enquire what other attitudinal 
changes besides doubt and expectation are likely to interfere 
with the maintenance of a constant disposition. 


Surprise is mentioned frequently, but it seems in most 
cases to reduce to a form, or at least a concomitant, of ex- 
pectation. 


Bi, 31, greater-or-equal. “I wasn’t conscious of any expectation, 
- it does look as if I expected it to be greater. The same thing has 

appened a number of times: I feel surprise after the judgment. It 
seems as if this surprise comes as an unconscious expectation or 
valuation of the variable.” 

E, 16, equal-or-greater. “The first sound surprised me by being 
so soft; and then the second when it came surprised me too. I had 
the notion it would be very soft, and it surprised me by. being so loud.” 

Surprise may, however, appear to leave the judgment unaffected. 

Bo, 23, greater. “ My attitude, besides being ‘normal,’ was one of 
surprise, although the surprise seems somehow irrelevant to the 
judgment.” 


A report of a positive attitude of certainty is exceptional. 
The ‘normal’ attitude seems to have been passive, neither 
doubtful nor certain, although it is possible logically to inter- 
pret the immediacy of the ‘normal’ judgment as a form of 
unconscious certainty. In several of the few cases in which 
certainty was reported as an attitudinal change, it was re- 
duced directly to surprise and indirectly to expectation: 


Bo, 12, greater. “There was the degree of expectation which a 
conscious reference to the instructions has. I knew that I was under 
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a different Aufgabe from the “ less-or-equal’ instruction. I was 
shocked by the line, i. ¢., shock= surprise at bigness of line = cer- 
tainty of judgment. I should say that this certainty, due to surprise, 
was a definite shift of attitude.” 


There are no other types of attitudinal shift which are re- 
ported with sufficient frequency and positiveness to merit 
separate discussion. All the observers suspected dispositional 
variations at times, but their suspicions were not confirmed. 
There are a good many isolated statements like the following: 

Bo, 12, greater. “For the most part a mechanical judgment, but 
just at the end of the period, before the judgment, I was definitely 
struck by the bigness of the line. I suppose that is an attitudinal 
shift.” (This judgment was less immediate and more ‘reflective’ 
than Bo’s ‘normal’ judgment; hence we must return later to the 
case ~ we discuss the immediate judgment as the normal judg- 
ment. ) 


The ‘ Or-Judgments.—The judgments ‘ greater-or-equal,’ 
‘equal-or-less,’ ‘greater-or-no-difference,’ ‘ no-difference-or- 
equal,’ and *‘ no-difference-or-less’ were given in 11.2%. of 
all cases (see Table IV for the distribution). Bo gave no 
such judgments and F but seven, so that for the description 
of the ‘ or-judgment’ we must look to the other three observ- 
ers. Of these Bi gave 94 and E 107, which were practically 
all either ‘ greater-or-equal’ or ‘ equal-or-less.’ R used the 
category ‘ no-difference,’ and practically all of his 168 ‘ or- 
judgments’ were the combinations of ‘ greater,’ ‘ equal,’ or 
‘less’ with ‘ no-difference.’ 

The descriptions of the ‘ or-judgments’ are of three kinds. 
(1) The ‘or-judgment’ may reflect a mixed basis of judg- 
ment or a conflict between bases; (2) it may be the outcome 
of an attitude of doubt; or (3) it may appear to constitute a 
serial category in its own right. The first case shades imper- 
ceptibly into the second, since conflict is apt to beget doubt. 
Of the validity of the third case we shall have presently to 
enquire. 

Both Bi and R report many cases in which an ‘ or-judg- 
ment’ results from a twofold basis of judgment or from a 
vacillation between two conditions of judgment. 

Bi, 27, equal-or-greater. “ When variable came I had two spots of 
light, about same size, corresponding to intensity. The sizes were 
the same. I think in terms of throat kinaesthesis and I am inclined 
to believe that the difference came in there. It was somehow as if 
visually they were equal and kinaesthetically they were different.” 

Bi, 41, equal-or-greater. “ Don’t know why, except that there seemed 
to be two values for the variable in relation to the standard.” 

Bi, 42, equal-or-less. “Judgments of that sort have double value, 
the values of the variable compared with two different probable 
values of the standard. I don’t know where the two values come 
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from. Such judgments are carried visually sometimes. The value 
of the variable is a point; the value of the standard is a line or an 
area and sometimes approaches the dumb-bell of cutaneous percep- 
a the two ends are the two values of the standard.” 

i, 69, equal-or-greater. “ Thick and short vertical visual imagery, 
which stood for both. I don’t know why I changed to greater. A 
case of succession. Apparently I had a spot higher up which stood 
for the greater, while the line stood for both equal.” 

R, 2, no-difference-or-greater. “In that case there seemed to be 
a vacillation of judgment. At first the two seemed equal, although 
I do not know in what terms this equality came to consciousness. 
Then came the idea that the right was greater. The néw judgment 
seemed to be principally conditioned by a kinaesthetic reaction to the 
stimulus which carried over in imagery from the end of the stimula- 
tion. I don’t think there was any visual image of the lines to condition 
this change. The change came so late that I reported no-difference. 
As near as I can tell the doubtfulness of the judgment consisted 
first in the fluctuations of the judgment and secondly in the absence 
of a feeling of sureness.” 


The equivalence to doubt of a fluctuation of alternate 
bases of judgment is still further emphasized in the follow- 
ing instances: 

R, 4, no-difference-or-equal. “ That was a distinctly doubtful judg- 
ment. The two ideas alternated, i. e. the two meanings carried in 
kinaesthetic terms.” 

R, 14, greater-or-no-difference. After describing two meanings, 
kinaesthetically carried, for the two terms of the judgment, R con- 
tinues: “I think the two meanings alternated, but I am not sure of 
it. Over the whole judgment-consciousness there was a general feeling 
of uncertainty.” 

E, 51, equal-or-greater. “Very, very doubtful. I seemed to hesi- 
tate, to go from one judgment to the other. I couldn’t make up my 
mind.” 


Occasionally expectation conditions an ‘ or-judgment ;’ there 
is conflict between an actual impression and an anticipated 
impression : 

Bi, 37, equal-or-less. “I think equal was what I expected and less 
was what the variable seemed really to call out. It is the same kind 
of unconscious expectation that I mentioned before. What I did 
was to turn from what presumably would have been a less without 
the expectation into the class of equal-or-less.” 

Bi, 59, equal-or-less. “ Not very positive of expectation for greater. 
It may be that the expectation gave the ‘or-judgment.’ The standard 
was completely lost in the expected variable, so that I judged the 
variable against a standard transformed into the expected variable.” 

E, 34, less-or-equal. “The second one startled me, it seemed so 
small. When I started to speak, however, the word equal was in 
my mind. so that I said /less-or-equal. The thin really struggling 
to be said was less, but there seemed some doubt about it and I 
said equal.” 


Equivocally determined judgments like the foregoing are 
frequent ; they do not, however, form the greater part of the 


ATTITUDE AND PSYCHOPHYSICAL JUDGMENT 21 


‘or-judgments.’ The great majority of the ‘ or-judgments’ 
are definitely doubtful judgments. 


F, 8, equal-or-no-difference. “Quite open-minded. The two sounds 
came to me as about equal; I went over them in imagery trying to 
see if I could tell what the difference was if there was any difference, 
Still felt doubtful whether there was any difference, so I said equal- 
or-no-difference.” 

F, 27, greater-or-no-difference. “I wanted to say greater-or-equal 
instead of greater-or-no-difference. When the sound came I was 
immediately doubtful, as the second sound did not come as either 
different or not different ; then it seemed to me a little greater; 
then it seemed equal ; then I wanted to say greater-or- equal. Then 
I thought of my instructions [where ‘no-difference’ is suggested 
as a possible serial category] and it seemed to me as if equal-or- 
greater might not be in a serial line. Then it struck me that 
greater-or-no-difference satisfied the conditions pretty well, because, 
although the second sound did not come to me as positively not- 
different, neither did it come as positively different. I really think 
that equal-or-greater is my best judgment, for I think that it is 
serial.” (An excellent example of the reflective type of judgment, 
so common with F!) 

Bi, 18, less-or-equal. “I was awfully puzzled about that one. And 
while I was puzzled and waiting for some cue to come, everything 
looked intensely black. I don’t think the blackness was important 
except that it was mixed with the hesitation.” 

Bi, 42, equal. “To say that that is equal is not saying enough. It is 
a doubtful equal, that is to say, what I call equal-or-less. Judgments 
of that sort have double values;” etc. 

R, 8, less-or-no-difference. “The chief characteristic of that judg- 
ment was an organic feeling which meant uncertainty. I don’t know 
why I knew the judgment was less.” 

R, 14, equal-or-no-difference: “. . . Also the feeling of uncer- 
tainty.” Followed by equal: “This was different from the last one 
only in the absence of the feeling of uncertainty.” 

R, 26, less-or-no-difference. “The chief difference between this 
judgment and the last one [which was less] is the feeling of hesi- 
tancy which came in and prevented my reporting the feeling less which 
I had first. This hesitancy is a kinaesthetic thing and seems to be a 
sort of catching of my breath.. The judgment practically amounts to 
a doubtful judgment of Jess, which, in order to express it in these 
terms [suggestion of the instruction?], makes me say less-or-no- 
difference.” 

R, 40, equal-or-no-difference. “That was a very doubtful judg- 
ment. The whole judgment- ~consciousness was colored by a feeling 
of indecision, hesitancy, or doubtfulness.” 

» equal- -or-no-difference. “ This was a doubtful judgment. It 
seems to differ from the last one [a less] in so far as the meaning 
of the judgment seems to be held up and not to come. This holding- 
up or hesitancy seems to constitute the doubt and is the only difference 
between it and the straight judgment less.” 

R, 77, less-or-no-difference. “The no-difference judgment really 
means doubt, which seems to be represented by the slowness of any 
judgment coming. I had the sensations from the two lines, before 
they meant either equal or less. As a result I gave the doubtful 
judgment. The judgment at first didn’t mean anything; finally it 
did come to mean lessness a bit; the no-difference part is the doubtful.” 
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And so on in almost all of the later instances. R’s identification 
of the ‘or-judgment’ with the doubtful judgment is practically 
absolute. 

E, 1, greater. “I don’t feel perfectly sure of that judgment; I 
really ought to have said greater-or-equal. lt seems as if it were hard 
to find the difference.” 

E, 10, equal-or-greater. “ Doubtful feeling about that.” 

E, 14, greater- or-equal. “Doubtful . . . A feeling of dis- 
satisfaction in not being able tu find a clear cut difference.’’ 

E, 16, equal-or-greater: After describing a dual basis of judgment, 
E concludes : “It seemed to me first greater, then not; but there 
was right away an indecision about it. I simply couldn’t feel sure 
whether it was equal or greater.” Equal-or-greater: “. . . . It 
was a doubtful judgment; I wasn’t sure of it at all.” 

E, 28, equal-or-greater. “ There was no sureness about that at all. 
I think my impulse was to say greater, and immediately on top of 
that came equal; equal popped out, but still I wasn’t satisfied with 
it and so added greater.” 

E, 51, equal-or-greater. “Very, very doubtful. I seemed to hesi- 
tate, to go from one to the other: I couldn’t make up my mind.” 

There are many similar passages in E’s reports, all of them indi- 
cating that the ‘or-judgment’ is a doubtful judgment. E does not 
explicitly identify the two, but seems to take the identity for granted. 
By implication she regards her ‘or-judgments’ as failures. 


There is now little room for doubt that the ‘ or-judgment’ 
indicates essentially an infringement upon the constant recep- 
tive attitude. Instead of being the expression of a particular 
impression, as the psychophysical procedure demands, it is a 
logical compromise between two incompatible impressions. 
The very existence of two rival impressions in the focus of 
attention implies a shift of attitude, which is definitely recog- 
nized in those cases where the alternate impression is the result 
of expectation. Usually psychophysical constancy is still fur- 
ther disturbed by the shift to an attitude of doubt. ‘Or- 
judgments’ of this character are plainly not allowable in 
psychophysical work. 

But is there not, one may ask, a definite, positive, inter- 
mediate, serial impression which is neither, let us say, ‘ equal’ 
nor ‘ greater,’ and which corresponds to a judgment of ‘ equal- 
or-greater?’ Bo, who gives no ‘or-judgments,’ and F, who 
gives but few, do not find it. R explicitly denies it, and E 
implicitly. Bi alone hints of the existence of such a category, 
and that in only three places: 

Bi, 49, less or equal: “That seemed normal enough. That ‘or’ 
wasn’t due to expectation. A case of very near equal; as soon as I’d 
said less, equal just followed and seemed just as good. It is just 
like that. I don’t know how the equal followed upon the less.” Equal- 
or-greater: “This was just like the one before, except that the judg- 
ment was different. It comes spontanecusly, as far as I can see.” 

Bi, 59, equal-or-greater. “That was a case of good conditions, but 
the difference was so small that I couldn’t make it out.” 
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These, however, are but three cases in three hundred and 
seventy-six. Elsewhere Bi agrees with the other observers. 
It therefore seems that, even if there is a definite serial im- 
pression corresponding to the ‘ or-judgment,’ it is not indis- 
pensable; whereas the undiscriminating admission of the ‘ or- 
categories’ in a psychophysical group is almost certain to 
destroy the serial nature of the group. 

Finally we must add the statistical evidence. The ‘ or-judg- 
ments’ do not tend to drop out under practice (Table III), 
but they are avoided under the instruction by the two most 
experienced observers, F and Bo. Consequently they consti- 
tute, after the doubtful judgments, the smallest categorical 
groups (Table IV). (The order, after the doubtful judg- 
ments, beginning with the least, is: ‘ no-difference-or-equal,’ 
‘ no-difference-or-less,’ ‘ greater-or-no-difference,’ ‘ equal-or- 
less,’ ‘ greater-or-equal.’) All five categories together form a 
group which is less than half the size of the group for ‘less’ 
or ‘greater’ or ‘equal.’ The infrequency of the ‘ or-judg- 
ment’ argues that it may be dispensed with. 

In general, the reaction-times for the ‘ or-judgments’ are 
intermediate between the times for ‘ doubtful’ and the times 
for the positive judgments, ‘ greater,’ ‘ equal’ and ‘less.’ Four 
of the five ‘ or-judgments ’ lie in the order of categories imme- 
diately below ‘doubtful’ (see Table VI). The average re- 
action-time of the five ‘ or-categories ’ is 1.17 sec. ; of the three 
positive categories, .g6 sec. It appears, then, as if the ambigu- 
ous and doubtful nature of the ‘or-judgments’ resulted in 
the lengthening of their reaction-times. 


The Judgment ‘ No-Difference.—The category ‘ no-differ- 
ence’ was employed almost exclusively by R (225 times). F 
used it five times, Bi once, Bo and E not at all. 

As with the ‘ or-judgments,’ so here we can find some slight 
evidence that ‘ no-difference’ is a positive category. 


R, 33, no-difference: “This was more like the less judgments. No 
particular doubtfulness on it; simply a different kinaesthesis that 
means a no-difference judgment.” Later, equal following a no-differ- 
ence: “The condition of change from the last judgment seems to 
be the presence’ of what I might describe as a positive feeling of 
equality; it is kinaesthetic and different from the general feel of the 
no-difference judgment. On the side of meaning it is quite different, 
for equal means that the two extents are actually the same, while 
no-difference simply means that they are so nearly the same that I 
can not tell which way the difference lies, if there is one.” 

R, 50, no-difference (following many series in which no-difference 
has been equated to doubt): “The judgment-category no-difference 
seems to be taking on a meaning of its own, apart from the doubt- 
fulness which has been associated with it. The whole consciousness 
is simplifying. Instead of a no-difference judgment being indecision 
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between greater and equal, as it was in the preceding case, for instance, 
it is now as definite a judgment as greater or equal would be.” But 
R never repeats this observation, and in Series 53. and repeatedly 
thereafter we find him again identifying no-ditference with doubtful. 

F, 2, greater. “I don’t think I meant to say greater at all. 

I really should have said not different. They were not different ; not 
that there was no difference. When I say that there is definitely 
no difference 1 mean that there has been a true comparison, a true 
comparative attitude. No-difference seems positive. This was 
scarcely a real judgment, scarcely a comparison.” This in Series 2; 
but F finds occasion to judge no-difference only five times in 377, and 
ceases entirely to use the category after Series 16. 

Like F, Bi hints at a mo-difference impression without using the 
category. 

Bi, 70, equal. “Was distracted. Think I said egual because I 
couldn’t find any difference,—a quite different experience from saying 
equal because they are equal.” 

Bi, 73, equal. “I said equal because I couldn’t find any difference. 
I had a feeling that it shouldn’t be equal, that expectation gave me 
the feeling to say equal because I couldn’t find any difference.” 


We could make out a case against the ‘ no-difference’ judg- 
ment on the basis of these positive instances alone. The 
category is used extensively by only one observer (R) among 
five; the other observers who use it (F, Bi) do so only in 
the ‘early series; its identification as a positive category is 
exceptional, for no observer maintains this opinion for any 
length of time; R gives the most definite evidence (see above) 
that ‘ no-difference ’ is a positive category, but he also gives 
the most evidence (see below) that it usually is not; in the 
first two of R’s three instances (see above) he admits that 
he was judging kinaesthetic surrogates and not the visual 
extents; in R’s second instance above ‘ no-difference’ appears 
to be a broad category lying neither to the one side nor to 
the other of ‘ equal,’ and as such it is extra-serial and conse- 
quently taboo under the instructions; and finally R (second 
quotation) and Bi (both quotations) imply that ‘ no-differ- 
ence’ is really after all, not a positive, but a negative judg- 
ment, that it represents a failure to find either a positive dif- 
ference or a positive equality, and thus, by implication, that it 
stands for a dispositional shift from a positive receptive atti- 
tude to a negative or defeated receptive attitude. 

We have decided against the ‘ no-difference’ category be- 
cause of the insufficiency of its credentials. Now let us see 
what the direct evidence against it is, that is to say, how 
definitely it can be identified with doubt. For this category 
R is, as we have said, the important observer. 

R, 2, no-difference. “The judgment showed no oscillation from 


one category to another as did the last one [an ‘or-judgment’], but 
it was by no means sure.” 
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R, 4, no-difference. “There was a feeling of doubt which made 
me say no-difference instead of equal.” 

R, 8, no-difference. “The first thing that I experienced toward 
the end of the exposure was a feeling of uncertainty. I was aware 
that I had no feeling of greater or less, and gave the report.” 

R, 11, no-difference. “The total consciousness there seems to be 
one of questioning or doubt, that is to say, I can find no difference 
between the two extents and this fits logically with the no-difference 
judgment.” 

R, 22, no-difference. “Here the prominent thing in the judgment 
is this feeling of ‘puzzled’ or ‘ baffled,’ for the judgment no-difference 
as I gave it only amounts to a doubtful judgment. It seems due to 
a lack of prompt reaction which means a definite judgment such as 
equal or less.” 

R, 26, no-difference. “This was really a doubtful equal judgment. 
The general kinaesthetic set which means equal was present, but there 
was also a feeding of hesitancy.” 

R, 27, no-difference. “This was a typically doubtful judgment, i. 2., 
the predominant thing in consciousness was the hesitancy. The 
kinaesthesis which carried the meaning of a definite judgment seems 
to have dropped out. The feeling of hesitancy seems to be coming 
to mean a judgment of no-difference. No-difference is a report for 
the typically uncertain judgment or doubtful judgment. In the case 
of a no-difference with another judgment, as ‘no-difference-or-less,’ 
the no-difference comes to mean that I am not confident of the other 
judgment.” 

This kind of report is made again and again with too little varia- 
tion to warrant frequent quotation. We have already noted that R 
departed from the interpretation of ‘no-difference’ as hesitation or 
doubt in Series 33 and 50. After each departure, however, he comes 
back to the old description. A few more samples, selected at wide 
intervals, will suffice. 

R, 50, no-difference, given just before the ‘no-difference’ judgment 
quoted above in which R asserted the positive character of the ‘no- 
difference’ category, and just after a ‘greater’ judgment: “This 
differs from the preceding in the presence of a feeling of uneasiness, 
which means uncertainty in the judgment.” 

R, 53, no-difference. “This judgment is of the general character 
of doubt. There was kinaesthesis present which meant doubt. The 
preceding judgment [a less}, unlike this one, seemed to come auto- 
matically.” Equal, after a ‘no-difference’: “The general kinaesthetic 
feeling which carried a meaning of doubt or uncertainty disappeared.” 

R, 69, no-difference. “This is a typical uncertain judgment. A 
kinaesthetic feeling carried the meaning of uncertainty, or, as it is 
now coming to be, the meaning of no-difference. This kinaesthesis 
means no-difference directly, though I can see that it means doubt- 
fulness also.” 

Rg, 7% no-difference. “Here even more typically doubtful judgment 
than the last [an ‘or-judgment’], though the uncertainty was a 
kinaesthetic thing, a_sort of tingling kinaesthesis in the chest which 
means uncertainty. For such a thing I use the category no-difference.” 

R, 91, no-difference. “Now this kinaesthesis, which carries the 
meaning of uncertainty, has become the most prominent thing in 
consciousness. It now seems to carry the whole meaning of the judg- 
ment, whereas before it just seemed to come in as something addi- 
tional.’ 
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We can also quote Bi on the equivalence of ‘ no-difference’ 
to doubt. 


Bi, 15, greater-or-no-difference. “First the stimulus meant greater; 
then came a feeling of doubt and the thing meant no-difference. The 
whole experience was colored by doubt.” No-difference: “The 
experience in the no-difference judgment is essentially an experience 
of doubt. Considered logically the stimuli are neither equal nor 
different. Kinaesthesis carried the meaning of - uncertainty.” We 
may guess that Bi recognized here that the judgment ‘ no-difference’ 
violated the instructions, and that for this reason he never gave it 
again. 


F was inclined in the early series, where he used the ‘ no- 
difference ’ category, to equate it to a particular kind of doubt. 


F, 8, equal-or-no-difference. “. No-difference means no 
difference in intensity here. I wanted to say doubtjul, and stopped 
myself from saying it because I wasn’t entirely doubtful. Doubtful 
would have meant, ‘I don’t know anything about it.’” 

F. 17. “I very "often find trouble and sometimes have to give a 
no-dtfference judgment.” 


In the face of all this evidence it is impossible that we 
should admit the category of ‘ no-difference’ in psychophysical 
procedure any more than we admit the doubtful categories. 
Four of the observers by their avoidance of ‘ no-difference’ 


showed that the instruction tended to exclude the term, even 
in spite of the fact that it was explicitly suggested in the 
instruction. With R the suggestion of the use of the term 
in the instruction worked, although in working it did vio- 
lence to the operation of the major purpose of the instruction 
(the maintenance of a constant, receptive attitude), as his 
reports abundantly show. 

The reaction-times for the ‘no-difference’ judgments are 
on the average intermediate between the times for the ‘ or- 
judgments’ and the times for the positive judgments and 
nearer the former, suggesting that ‘ no-difference’ is a slightly 
more immediate kind of doubt than are the ‘ or-judgments.’ 
(See Table VI. The av. times are: Positive judgments, 0.96 
sec.; ‘no-difference,’ 1.12 sec.; ‘or-judgments,’ 1.17 sec,). 


The Judgments ‘ Greater,’ ‘ Equal,’ and ‘ Less.’-—We have 
disposed successively of the doubtful judgments, the ‘ or-judg- 
ments,’ and the judgment ‘ no-difference’ on the ground that 
they can not ordinarily be given under a constant serial 
er disposition. We are left with the categories 

‘ greater,’ ‘ equal,’ and ‘less;’ and it now behooves us to en- 
quire ints the nature of these remaining forms of judgment. 
It is logically conceivable that ‘ greater’ and ‘ equal,’ for in- 
stance, are not serially related, that a change from the one 
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category to the other involves an extra-serial change in atti- 
tude, and that, as a consequence, psychophysical correlation 
becomes an impossibility. We are assured, however, by the 
observers that the contrary is the case; in broad general terms, 
at least, the judgments ‘ greater,’ ‘equal,’ and ‘less’ are 
equivalents belonging to the same order, an order to which 
the doubtful judgment, in all the forms in which we have 
met it, does not belong. 


F, 2, greater: “Just like my other judgments.” Equal: “Just as 
usual. Judgment automatically says itself.” That is to say, F reports 
no difference between ‘ greater ° and ‘ equal.’ 

F, 6, greater, following an ‘equal’: “ Just exactly like last experi- 
ment, only 1 said ‘ greater,’ automatically. That it sounded greater 
is all I can say.” 

F, 40, greater: “No hesitation; both sounds tremendously clear; 
nothing else new.” Equal: “Same.” Equal: “Same.” Less: 
“Nothing néw; just a little surprise.” 

Bo, 9, equal, after a ‘greater’: ‘“ Mechanical judgment like the 
last.” 

Bo, 14, greater, after an ‘equal’: “I can’t see that there was any 
change of attitude from the preceding judgment to this one of ‘ greater.’ 
: f the change in the situation is a change in attitude, it is 
at least not the definite change which I understand by attitude, such 
as a change to surprise, expectation, certainty, and so forth.” 

Bo, 17, equal, after a ‘greater’: “I don’t think I can find any 
difference of conditions of judgment there. The ‘equal’ came out 
just as mechanically as the previous ‘greaters’ have done. I wasn’t 
even aware that I was giving a different judgment until after I had 
given it. As far as attitude or conscious conditions go, the last 
two trials seem to me practically identical.” Less: “Some delay. 

. Less came as mechanically and immediately as the greaters 
and equals have. It did not seem to be dependent on the delay, 
although the delay is doubtless dependent on the lessness of the 
difference. I do not now see any difference between the necessary 
conditions of greater, equal, or less.’ 

Bo, 20, less, after two ‘equals’: “I shouldn’t say there was any 
gross shift of attitude from the last two times. The conditions for 
less appeared to lie absolutely in the visual impression. I see the 
lines and I say the judgment; that is about all it seems to be.” 

Bo, 22, equal. “ There I had a change of judgment from less to 
equal that did not mean, I should say, a change of attitude. I was 
passive, attentively disposed, not doubtful at any time. I just made 
the first judgment and then changed it without the doubt or hesita- 
tion that I should call an attitude of uncertainty.” 

Bo, 26, equal. “Normal although I changed from less to equal. 
The judgment was normal in spite of the change because the change 
wasn’t a change in my attitude but a change in the length of the 
lines—I saw the right hand line grow. I was not even disturbed by 
the change at the time, although afterward I was doubtful.” 

Bo, 31, equal, after a ‘greater’: “ . I was surprised to find 
that 1 shad changed the category so easily, practically without realiz- 
ing it.” 

Bo, 39, equal, after seven ‘greaters’: “Normal. . . . I think 
this time my attitude was just the same when I gave equal as greate?. 
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. . I should “4 the visual appearance of the extents was the 
condition of chang! 

Bo, 41, equal, a five ‘lesses’: “I can’t see that there is any 
change in the conditions of judgment. This time was just like last 
time.” 

Bo, 52, equal, after four ‘greaters’: “Normal. Entirely lixe last 
judgment in spite of the change of cate ory.” 

Bo, 55, equal, after six ‘greaters’: ormal. I haven’t the least 
idea what made me change my judgment. The whole thing runs 
off like the very smoothest habit.” 

The foregoing are but a few excerpts from a great number of long 
reports made by Bo, all with the same import. Bo continued to 
seek vainly for the conditions of change between these three cate- 
gories, and could find in general only the visual impression, which 
he could not regard as attitudinal. He was continually tro ubled by 
his belief that an attitude is essentially a nervous ar « and may 
normally be unconscious and unreportable. 

Bi, 15, greater, after an ‘equal’: “The same kinaesthetic experi- 
ence meant greater.” Equal: “The equality judgment is in many 
ways like the greater judgment. It has none of the feeling of doubt 
or hesitancy; the general pattern of the experience is the same, save 
that the predominant kinaesthesis which carries the meaning is dif- 
ferent. Instead of the chest kinaesthesis of greater, I have kinaes- 
thesis in the upper chest or neck which means equal and is prac- 
tically all there is to the equalness of the experience.” 

Bi, 40, less, after an ‘equal’: “This was the same type as the 
one I just had.” 

R, 2, greater, after an ‘equal’: “The only condition of change 
which J can find is the change in the relation between the two 
stimuli.” 

R, 25, less, after a ‘less’: “No change from last at all.” . Then 
equal: “ The only condition i can find for the chan, e is the difference 
in the stimulus and the sensation.” Then less: .: the same kind 
of difference between the two categories.” Then less: “No change 
at all.” Then greater: “The condition of change from one category 
to another was only a change in the sensation that gave rise to the 
judgment.” Then equal: “Same conditions of change as reported 
last time.” 

R, 61, less, after an ‘equal’: “The only condition of change is a 
change in the stimulus. Both are so automatic that there is nothing 
conscious in them to change.” 

On several other occasions R made reports which are almost iden- 
tical with this last one. 


The category ‘ equal’ appears to be more equivocal than the 
categories ‘greater’ and ‘less.’ On the one hand, ‘ equal’ 
does constitute a positive category, comparable to ‘ greater’ 

r ‘less.’ 

F, 17, equal. “ Second sound came as identical with the first.” And 
—-" F used the term identical to represent this special kind of 
equa 

R, 4, equal. “The feeling that the two lines were equal came 
quickly. It was a kinaesthetic image which definitely carried the 
meaning equal.” 

R, 58, equal. “The kinaesthetic feeling of equal came in.” 

R, 77, equal. “A typically different form of judgment [from ‘no- 
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difference’]. Instead of the kinaesthetic feeling of uncertainty, I 
know these things to be equal as if there were equal in them.” 


On the other hand, the ‘equal’ judgment is sometimes 
a doubtful judgment: 

40, equal. “The equal judgments seem to possess a little of a 
doubtful character. I am not as confident of them as I am of the 
greater or less judgments.” 

Other observers hint at the doubt. It appears that some- 
times ‘equal’ is given when the judgment should have been 
‘ greater-or-less,/ a typical doubtful judgment of the ‘or’ 
type. It should be remembered further that the range of 
equality is limited in both directions, and that it is therefore 
impossible to have as striking cases of positive equality as 
it is of positive greaterness or lessness. Between the equality 
which is doubt and positive equality there are degrees of hesi- 
tation which can not always be classed as doubt: 

F, 18, equal. “There are degrees of definiteness of equal, I think. 
At least I am more certain of my equal judgments when there is 
identity than when there is not.” 

28, equal. “ They were nearer identical (not absolutely identical) 
than the last equal.” 

F, 36. “There are two kinds of equal judgments. There is identity 
where you automatically say equal; organic relief and an immediate 
judgment. Then there is the equal judgment which comes when you 
are struck by the difference of the two, but when you don’t know 
whether they are different in intensity or in something else.” 

We should, therefore, keep explicitly in mind that the 
equivalence of the ‘ equal’ judgment to the ‘ greater’ and the 
‘less,’ an equivalence which the reports attest, can probably 
be stated only of the positive judgment of ‘equal.’ There is 
a more or less doubtful judgment, which is sometimes masked 
by the term ‘equal,’ and which must be excluded with the 
other doubtful judgments. 

The reaction-times for the three positive categories (Table 
VI; less=0.88 sec., greater =0.92 sec., equal= 1.10 sec.) 
are less than the times for any of the doubtful categories 
(except the mixed doubtfuls). The long time for ‘ equal’ is 
probably due to the inclusion of a number of ‘ doubtfui equals.’ 
Hence the difference in time between the positive categories 
and the doubtful categories is in reality greater than here 
appears. 


Variations Within the Serial Attitude —We have dealt with 
the categories ‘ greater,’ ‘ equal,’ and ‘less’ in the gross, and 
we have found that they can be regarded as co-ordinate terms 
within a series, and that the psychophysical organism can 
apparently assume a constant disposition over against the 
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entire series without varying in attitude from term to term. 
By speaking thus generally we have not meant to imply that 
all judgments of a single category are identical, and indeed we 
have given warning that the term ‘ equal’ may stand for very 
different judgments. Within the serial attitude there occur 
degrees of ‘ greater’ and degrees of ‘less,’ possibly even de- 
grees of ‘equal.’ We might dismiss this fact as of little 
importance were it not true that the various degrees of dif- 
ference appear to be carrelated with degrees of immediacy 
or delay, and delay is often described as ‘hesitation,’ and 
‘hesitation ’»sometimes means doubt. But doubt. arises from 
a departure from the serial disposition, transgressing the in- 
struction. Let us turn to the reports. 

Of these degrees F has the most to say, but Bo, Bi, and E 
also admit their existence. 


F, 11. “The judgments naturally seem to be either greater, equal, 
or less. It is rare that I get a no-difference judgment. But there is 
a difference among the equal judgments and among the greater and 
less judgments in the assurance or definiteness of the judgments.” 

F, 17. “I find considerable tendency to tell you ‘how much’ less 
very often. I think I could take a scale of 5 or 10 and say in terms 
of that scale how much less the sound was.” 

F, 18, greater: “Quite surprised. The second sound was very 
much greater.” Greater: “ Very much greater.. The first was abso- 
lutely rather weak.” Greater: “about 2 in a scale of 10.” Greater: 
“Tendency to say ‘not very much.’ ” 

F, 25. “I can’t see anything in the instructions to forbid me from 
giving these judgments on the basis of a scale of 10; so I have 
decided to try to get a serial set of judgments by estimating on a 
scale of 10. Thus, if I say ‘less ro,’ it means about as different 
as I ever get, i. e. the judgments are so-much quantitatively less. 
Equal would be ‘less o.’ I don’t seem to find doubtful judgments 
or ‘or-judgments’ except very rarely.” 

F, 26, equal: “Just a little hesitation and extra comparison. The 
two weren't quite identical.” 

F, 33, greater 8 (F is using his scale of degrees): “A quite definite 
organic reaction that goes with certainty and with judgments where 
the difference is greater than 4, say, on my scale. A different organic 
complex goes with hesitation, uncertainty, a not immediate judgment, 
such as when the difference is only 1 or 2. With the former goes 
the tendency to shout the judgment out; with the latter the tendency 
to put a question-mark in my voice and to speak slowly rather than 
quickly. When the judgment is 8 or 9 there is also surprise. When 
the judgments are around 1 or 2 I am pretty much always confused, 
perhaps hesitant.” 

F, 36. “I think you can make several distinctions of judgment: 
(a) Judgment surprisingly less, with a little shock to it. (6) Definite 
judgment, where one is automatic about giving it. There is little 
organic stir up; it is just normally less. (c) Judgment where there 
is strikingly little difference. The organics are different in these 
three cases. In the first case they seem to be surprise or shock. In 
the second they mean ‘greater’ or ‘less.’ In the third they are differ- 
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ent; there is strain in them, always strain with these smaller differ- 
ences, 

Bo, 44, greater. “ Normal, delay. Of course there is a difference 
in the amount of difference between extents. I could easily make 
different categories of degree, say ‘much greater,’ ‘slightly greater,’ 
and ‘barely greater,’ for example; but I do not regard these categories 
as different in the way that is called for; they do not seem to be 
discrete. On the other hand, I am somewhat puzzled about them 
because they do seem to play a part. . » I merely want to call 
attention to the fact that under the same attitude I may have very 
different experiences, which vary, on the side of impression, in degree 
of greaterness or lessness, and, on the side of subjective supplementa- 
tion, in the amount of delay and the consequent patterning of con- 
sciousness, a patterning, which, in some cases, seems closely related 
to the attitude of doubt.” 

Bo, 76, equal. “ Normal, but a little hesitation similar to doubt 
in which I wondered whether it was equal or less. Immediately after 
the triat I thought to myself that the difference between ‘normal 
equal’ and ‘hesitant equal’ is largely a_ difference in the appearance 
of the lines. When I became hesitant, I seemed to get the lines as 
‘less’ and then as ‘equal.’ In other words, being doubtful in this 
way does not seem to be the sort of thing that doubt usually is.” 

Similar to F’s degrees are Bo’s reports of ‘ immediacy ’ and ‘ delay.’ 
Bo fell into the habit of regularly reporting ‘normal’ judgments with 
phrases like the following: “Normal, immediate;” “ Normal, de- 
layed;” “ Normal, slight delay;” “ Normal, fairly immediate ;” “ Nor- 
mal, perhaps a trifle hesitant.” Thus immediacy and delay are always 
given as irrelevant to the normality of the judgment. 

Bi, 70, greater: “ Quite obviously greater, but not extremely obvious. 
I think greater was carried by a denser blackness.” Greater: “ Some- 
what greater. Attention good. No definite imagery of any sort. I 
= pretty doubtful, because of the ‘ somewhat,’ I guess.’ 

E, 16, greater. “Very decidedly greater.” 

E, 26, less: “That seemed decided! less. A sort of relief about 
it; ‘hence easy to judge.” Less: He difference didn’t seem as 
great. It was definitely less; still there was a different feeling about 
it from the last one.” 

E, 49, greater: “Just definitely greater.’ Greater: “No change, 
though the pair seemed nearer together. In both trials an attitude 
of assurance and satisfaction.” 

E gives a number of similar reports of degrees. 


The evidence that there are more than three degrees within 
the series ‘ greater-equal-less’ is complete. F uses a scale of 
21 degrees (actually he employed but 16, however; from 
‘less-8’ through ‘equal’ to ‘ greater-7’), but suggests that 
qualitatively there might be seven, three ‘lesses,’ an ‘ equal,’ 
and three ‘ greaters.’ The other observers are not so explicit. 

The smaller degrees of ‘ greater’ and ‘less’ are correlated 
with ‘non-immediacy’ or ‘delay’ or ‘hesitation’ or ‘ delay 
with alternation of judgments’ or ‘doubt.’ It is not clear 
whether this state is properly to be called ‘doubt’ or not. 
It is certain that it is not the sort of doubt which we met in 
the doubtful judgments. That doubt was extra-serial and 
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meant a change of attitude. This takes its place within the 
series; its limens could be, if necessary, determined ; it there- 
fore comes within the instruction and is allowable in psycho- 
physical method. 

Bo is especially insistent upon the intra-serial nature of 
‘hesitation.’ We quote a few of his reports: 


Bo, 9, equal. “A hesitation before spoken judgment. I don’t think 
‘hesitation’ is quite the same thing as ‘uncertainty,’ although it is 
similar. ‘Hesitation’ is the being unable to give a judgment, whereas 
‘uncertainty’ is the being unable to give a judgment because there 
is an alternation between tentative judgments.” 

Bo, 17, greater. “ Passivity, then delay, then mechanical judgment. 
I think this delay isn’t quite ‘ passivity,’ because it involves searching 
for a way out. I am always restive under ‘delay.’’ 

Bo, 34, equal. “Considerable delay, and something like an alter- 
nation of judgment during delay, hardly more than a strain in my 
chest. It was not doubt or hesitation; thus I can say my attitude 
was ‘normal.’” 

Bo, 35, equal. “I am under a tremendous logical suggestion to 
call any temporal hesitation or any alternation of judgments ‘ doubt;’ 
but I am consciously trying to resist this suggestion because ‘doubt’ 
is an attitude and ought, therefore, in the sense in which I am 
using it, to feel ‘doubty.’” 

Bo, 41, equal. “. . . There was no ‘doubt;’ just hesitation 
and delay.” 

Bo, 45, equal. “That was a good normal judgment, although quite 
delayed.” And so on. 


Bi at one time equated ‘slowness’ of response to the 
‘doubt’ of expectation, but later reversed his opinion: 

Bi, 27. “ What I call ‘doubt’ is slowness in accepting the judgment. 
It seems as if I might have had expectation and become conscious 
of it when the variable was given. 

Bi, 38, less: “That was normal. I seemed to wait without any 
expectation at all. Ordinarily when I wait I seem to expect.” 


We may support the direct testimony of the observers as 
to the continuity of the successive degrees of the series 
‘ greater-equal-less,’ by an examination of F’s reaction times 
for the various points on his judgment-scale (see next page). 

Although the cases involved are very few, the curve of the 
times gives every evidence of being a continuous function. In 
fact, if it were to be regarded as discontinuous at any place, 
the breaks should be made between ‘ greater-1’ and ‘ greater-2’ 
and between ‘less-1’ and ‘less-2,’ for the smallest values of 
‘greater’ and ‘less’ seem to group themselves more with 
‘equal’ than with the other values of ‘ greater’ and ‘less.’ 

We have noted in our introductory discussion of the prob- 
lem which the present experiment attacks that the most defi- 
nitely recognized form of intra-serial variation is the constant 
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change of disposition of the organism, over against the stimu- 
lus, which is taken account of in the psychometric function. 
In other words, the same stimulus under the same external 
conditions can not be expected always to give rise to the 
same impression. The reports of our observers are full of 
accounts of this kind of change. Many examples already 
quoted (e. g. Bo, 76, immediately above) show how the im- 
pression changed while the stimulus remained constant. At 
another time Bo reported: 

Bo, 26, equal. ‘“ Normal, although I changed from ‘less’ to ‘ equal.’ 
The change was a change in the length of the lines; I saw the right 
hand line grow.” 

Bo, 54, less. “Normal. The right hand line got very much !ess 
while I was making the judgment.” 


The Normal Type of Judgment Under the Constant Atti- 
tude.—All the observers tended, in the effort to maintain a 
constant receptive attitude, to make passive judgments. The 
passive judgment, moreover, tends to become immediate, al- 
though it is not necessarily immediate. The implication is 
that the way to maintain a constant attitude is to dispose 
oneself to make passive, immediate judgments. A few quota- 
tions, in view of the many which we have already given under 
other heads, will suffice to show the normal type of judgment. 


F, 13, less. “I am open-minded for any judgment. The judgment 
just comes immediately. That is all.” 

F, 28, greater. “ First impressed me as a little greater than those 
of the last series. Second came as immediately greater.” These 


1-8 
1-7 
1-6 
1-5 
1-4 
1-3 
| 1-2 
1-1 
g~2 
g-3 
g-5 
g-6 
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reports occur in spite of the fact that F tended naturally to be 
reflective and to assure himself of his judgment (and sometimes of 
its degree) before he reported. 

Bo, 55, equal, after a ‘greater.’ “Normal. I haven’t the least 
idea what made me change my judgment. The whole thing runs 
off like the very smoothest habit.” 

Bo, 74, less. “Normal. What happened was that I saw the lines, 
and that, after a moment, I said Jess in the same smooth automatic 
manner.” 

Bi, 23, greater. “ Perfectly indifferent, mildly attentive, no expec- 
tation at all. The standard was carried in an image uutil the variable 
came. Then just a step added to it, which meant greater.” 

Bi, 29, greater. “That was an automatic judgment. No attention 
to standard or variable. I just found myself speaking judgment in 
speech.” 

R, 18, less. “The kinaesthesis which carried the meaning of the 
judgment was very faint. Very little that was conscious in judging.” 

R, 24, equal. “A little more immediate and automatic than the last. 
Little conscious about it.” 

, 87, equal. “That judgment was almost unconscious, practically 
automatic. The whole mechanism of kinaesthesis has dropped out.” 
And yet this judgment represents a change of category from no-differ- 
ence to equal. 

E, 5, equal. “ Judgment popped out instantly; it just came.” 

E, 8 equal, after a greater: “ Just simply snapped right out the 
minute I heard the second sound.” 

E, 26, greater. “ That just came popping right out; perfectly definite 
judgment ; that was all there was to it.” 


The prevalence of the passive, immediate judgment marks 
it as the type. Furthermore some of the observers (most 
notably Bo) adopt it intentionally as a means of meeting the 
requirements of the instruction. F and Bi regard it as the 
normal attitude. 


F, 36. less. “T said less before I realized that the series was ‘ equal- 
or-greater.’ The judgment came automatically. . . A de nite 
judgment is where one is automatic about giving it. That is just 
normally less.” 

Bo, 11, less. “I am trying to be passive and mechanical as this 
attitude seems the most likely to remain constant.” 

Bo, 22, equal. “I am trying to keep my attitude constant by judg- 
ing immediately, smoothly, and automatically. I think that an inde- 
cision or change of judgment is a difference in the attitude.” 

Bo, 26, less: “That was normal, ¢. e. passive and auiomatic. I 
don’t mean that there was a lack of attention when I say automatic, 
but that there was a smooth course.” Less: “Normal and immediate. 
Immediate is the opposite of delayed. The procedure may be normal, 
but the meaning comes in slowly. 

Bi, 37, equal. “This is my Stenderd’ attitude: indifferent, fully 
attentive.” 


Opposed to the immediate, passive, normal judgment is 
the ‘ reflective’ judgment, which is by implication active and 
delayed. Most of the observers provide examples of this type, 
although F is the most prone to adopt it. (Cf. F’s reaction 
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times, Table IV, which are much longer than those of his 
fellow observers.) 


F, 2, greater. “The second sound was bigger, duller, thicker than 
the first, and. something se me that bigness was in mind as 
soon as ‘the second was over. After that I reviewed the experience 
in sensation and imagery; perhaps in kinaesthesis too, and then I 
felt kinaesthetically that the second was the more intense.” 

F, 27, greater-or-no-difference. “I wanted to say greater-or-equal 
instead. When the sound came I was immediately doubtful, as the 
second sound did not come either as different or not different. Then 
it seemed to me a little greater; then it seemed equal; then I wanted 
to say greater-or-equal. Then I thought of my instructions and it 
seemed to me as if greater-or-equal might not be in a serial series. 
Then it struck me that greater-or-no-difference satisfied the conditions 
pretty well, because, although the second sound did not come to me 
= positively ‘not different, neither did it come as positively ‘ dif- 
erent.’” 

And so in many of F’s reports; but they are too long to quote. 

Bo, 58, equal. “I was starting to say greater; then hesitated and 
changed tc to equal because I knew greater was unlikely. This is not 
norma 

Bi, 59, equal-or-less. “TI’ll say or-less because I expected greater. 
The expectation hung on so that I judged the variable against my 
expected variable as if it were the standard. At least one of my two 
ae a was a comparison between the variable and the expected 
variable 

E, 16, greater. “At first it seemed as if I ought to say greater-or- 
equal or equal-or-greater perhaps, to get an equal into it in some 
way; but immediately rejected that because the tendency to say 
equal was just a determination from the last experiment.’ 


The reflective attitude is more complex than the passive; 
naturally, then, it gives more opportunity for variations. The 
doubtful attitudes, which we have found it necessary to ex- 
clude, are but forms of reflective attitudes. One dare not 
state dogmatically that a reflective attitude can not be main- 
tained as constant. On the other hand, there is no evidence 
that it can. The safe rule in psychophysical work upon simple 
sensory judgments would seem to be to restrict the observer 
to a passive, immediate type of judgment, and to exclude all 
other forms by specific instruction, by the control of condi- 
tions, and, if need be, by the rejection of failures in the 
manner in which the failures of attention are ordinarily 
rejected. 

The great enemy of the immediate, passive judgment is 
the stimulus error, The reflective judgments occur most 
readily when the observer is judging objective lines or objec- 
tive sounds, is trying, in a sense, to be right. The impressions 
change, under the dispositional variations within the psycho- 
metric function, so that in a delayed judgment a single cate- 
gory can seldom represent the impression; hence the premium 
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placed upon judging stimuli rather than impressions. The 
immediate judgment simplifies the impression by cutting down 
the opportunity for temporal variation; the passive attitude 
creates a stable disposition. The two together tend to reduce 
the psychophysical. correlation to its simplest terms and to 
render it meaningful as a scientific datum by keeping all of 
its conditions constant except the variant under investigation. 


The Term ‘Attitude’—We may be accused of using the 
term ‘ attitude’ in this paper in an indefinite sense. It is true 
that we did not define the term to our observers, nor have 
we defined it since. All the observers objected to it at first, 
complained that they did not know what was meant, or stated 
that since an attitude might be unconscious they could not 
be expected to report upon it. Our justification for the term 
lies, however, in the outcome of our work; at the end of the 
experiment we find the observers reporting constancy of atti- 
tude and change of attitude as a matter of course. They 
name and even partially describe attitudes. They still assert 
that attitudes are sometimes unconscious; and consequently 
they are still concerned lest certain attitudes, being uncon- 
scious, should -be unreportable. There can be no doubt, how- 
ever, that the word came to have a real meaning, and that 
the positive results of our present study reflect an intelligible 
use of the term. 

We must still, however, postpone the definition of the word. 
Undoubtedly attitude is psychophysical. Obviously, also, it 
is sometimes but not always conscious. The maintenance of 
a constant attitude becomes at least partially feasible because 
there turn out to be three ways in which we can know some- 
thing about attitude in general. In the first place, a new 
and intruding attitude may be conscious, and as such observed 
and reported by the observer. In the second place, a change 
of attitude may not be immediately conscious, but may make 
itself felt after the fact by some new and unusual conscious 
feature. For example, the observers sometimes suspected ‘ ex- 
pectation’’ because they found they had given, automatically, 
a category which they could explain afterward only by sup- 
posing the influence of expectation. Thus we may learn of 
attitudes from the reported inferences of observers. Finally, 
the reaction-times furnish an objective clue. A wide depar- 
ture from the normal reaction-time for a given variable 
stimulus is a strong presumption in favor of an attitudinal 
change, whether conscious or unconscious. 

We must add that the recognition of the gross factor which 
we have referred to as attitude or disposition occurs in almost 
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any major piece of psychological work. We read in the 
literature of the effects of distraction, the need of avoiding 
distraction, the necessity of judging with maximal attention ; 
we are told that this observer altered his criteria of judgment 
and that that observer used a secondary cue; we find the 
literature of the metric methods full of reference to expecta- 
tion, habituation, and fatigue. All these discussions imply 
that an attempt is being made to keep the psychophysical 
machine constant or to take account of its inconstancy; but 
no one defines an attitude. And the analysis of the psycho- 
physical disposition must wait for further investigation. 
Meanwhile we have demonstrated that it is possible to use 
the term in the gross and still to achieve results which may 
contribute toward the standardization of the conditions of 
the psychophysical experiment. 


CONCLUSIONS 


It is possible in psychophysical work for an observer to 
maintain a constant disposition or attitude over against a 
particular series of impressions. 

Doubt and expectation and their derivatives usually violate 
this constant attitude. The ‘doubtful judgments’ of psycho- 
physics, the ‘ or-judgments,’ and the judgment ‘ no-difference,’ 
all imply the introduction of a form of doubt which lies with- 
out the serial disposition, and must therefore be excluded 
from the ordinary psychophysical computations. 

The judgments ‘ greater,’ ‘ equal,’ and ‘less’ may all occur 
under the same constant serial disposition. Various degrees 
of ‘ greater’ and ‘less’ may also be given under the constant 
attitude. 

The immediate and passive type of judgment is favorable 
to the maintenance of constancy of attitude. A reflective 
judgment, on the contrary, favors dispositional change. 

If, then, our results are confirmed by other investigators, it will 
be advisable in future psychophysical work so to frame instructions 
and so to direct preliminary practice that constancy of attitude and 
immediacy of judgment become natural and normal to the observers. 
The end cannot be attained by prohibition of the ‘ doubtful’ judgment 
or by the requirement that the observers guess at a difference in every 
case; for these instructions secure constancy of the expression of 
judgment at the cost of instability of attitude. The observers must 
rather be trained in such a way that the ge situation, while 
it may prompt to the response ‘ delayed equal,’ , shall not suggest 
the response ‘doubtful.’ If with some ‘under certain cir- 
cumstances the doubtful judgments persist, they must be made the 
subject of special study on their own account, and not included in 
the data used for the regular computation. 


THE SIGNIFICANCE OF STIMULATION IN THE 
DEVELOPMENT OF THE NERVOUS SYSTEM 


By Witttam H. Burnuam, Clark University, Worcester, Mass. 


The unit in the nervous system is the neurone. It is now 
pretty generally accepted that this unit—made up of the cell 
body and its processes, the protoplasmic processes, or dend- 
drites, that convey nervous impulses to the cell body, and the 
nerve fiber, axon or neurite, that conducts nervous impulses 
from the cell body,—is an anatomical unit, a functional unit, 
a trophic unit, and a genetic unit. The nervous tissue is 
made up of millions of such neurones. But all are function- 
ally connected and integrated into a system. The child has 
as many neurones as the adult, but they are undeveloped. 

It has long been known that stimulation is a condition of 
development in the nerve centers. The classic investigations 
by Held and others have shown, too, that stimulation hastens 
development. More recent studies have shown not only that 
the development of the nervous system in the individual and 
in the series has been conditioned by stimulation 
from the external world, but also that function and stimula- 
tion have been fundamentally significant in the development 
of the individual neurones. It is the purpose of the present 
paper to trace briefly some phases in the development of the 
nervous system as determined by stimulation. 

Our knowledge of the genesis of nervous tissue is still 
inadequate. It seems, however, most in harmony with the 
knowledge we have, to suppose that it developed pari passu 
with the growing complexity of reactions to the stimuli of 
the environment. Thus with the reactions similar to the 
tropisms and the like in primitive animals there developed a 
mechanism for codrdinating such reactions. In general this 
development has taken place in connection with the function 
of reacting to stimulation. In certain lower orders of ani- 
mals, the corals, for example, nerve cells and fibres are evenly 
distributed to the whole surface of the body. In other ani- 
mals, those parts most favorably located for receiving impres- 
sions from external objects become more richly supplied with 
nerve cells (29). 

In the medusa this location is the rim of the bell. In the 
echinoderms it is around the mouth, and here is developed a 
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ring of nerves. The bell rim of the medusa, and the oral 
ring of the echinoderms with its radiating paths, represent a 
central nervous system with which the rest of the nerves may 
be contrasted as peripheral. Thus the nervous substance 
originates in contact with the stimuli of the external world. 

Again, in the embryo the nervous substance is formed, not 
from the mesoblast, but from the outer germ layer, the ecto- 
derm or epiblast, in response, as it were, to external stimuli, 
and then folded in to form the nerve tube, the original form of 
the central nervous system. 

Thus both in the individual and in the phylogenetic series 
the nervous system seems to have been developed under the 
stimulus of the external world. As the nervous system be- 
comes more and more complex we find certain special struc- 
tures or special organs developed in connection with the reac- 
tion to certain stimuli; and finally, we have the marvelous 
mechanism of the human brain and its connections with the 
external world. 

From the functional point of view Herrick (12, p. 36) has 
summarized the evolution of the nervous mechanism as 
follows: 

“The functions which characterize the nervous system have been 
derived from those of ordinary protoplasm by further development of 
three of the fundamental protoplasmic properties, viz., sensitivity, con- 
ductivity, and correlation. The most primitive form of nervous system 
known 1s diffuse and local in its action, but in all the more highly devel- 
oped forms the chief nervous organs tend to be centralized for ease of 
general correlation and control. Most of the types of nervous systems 
found in the animal kingdom are represented in two distinct and diver- 
gent lines of evolution, one adapted especially well for the reflex and 
instinctive mode of life and found in the worms, insects, and their 
allies, and the other found in the vertebrates and culminating in the 
human brain with its remarkable capacity for individually acquired and 
conscious functions.” 

The great function of the nervous system from the physio- 
logical point of view is the codrdination and integration of 
movement and the adaptation of reaction to sensory-motor 
experience. This has been shown in detail by Sherrington 
and others (23a). 

As has often been pointed out, the nervous system is a 
mechanism for converting stimuli into reactions. It has been 
customary to look upon the reflex arc as the type of all that 
is accomplished by the nervous mechanism. The essential 
parts of the process are three: first, an incoming nervous cur- 
rent along an afferent or sensory nerve; second, a central 
process more or less complicated; third, an outgoing nervous 
current along an efferent or motor nerve to innervate a muscle 
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or a gland. All the accomplishments of the nervous system 
have usually been described as reflexes or combinations of 
reflexes. 

To take a concrete case, the classic illustration is as fol- 
lows: If one puts a drop of acid on the thigh of a decapi- 
tated frog, immediately the leg is drawn up in the attempt to 
brush off the irritating substance. Here we have an example 
of the simple reflex arc. The course of the nervous impulse 
is briefly as follows: The nervous impulse caused by the 
stimulation of the nerves of touch in the frog’s thigh is 
carried by the afferent sensory nerves to the sensory cells in 
the dorsal part of the cord, then the impulse is transferred 
by the central nervous processes to the motor ganglion cells 
in the ventral part of the cord, and the excitation of them 
causes an outgoing nervous current along the efferent or 
motor nerve which innervates the muscles of the frog’s leg. 

The essential elements of the anatomical structure involved 
in a reflex are three: first, a receptor or sensory receiving 
organ; second, a connector, or adjustor, the nervous tissue 
connecting the afferent nerve with the efferent or motor nerve; 
and third, the effector, consisting of the mechanism of re- 
sponse. Or we may divide the mechanism more concretely 
as Herrick (12, p. 25) does, into five parts as follows: 


“(1) A sensitive receiving organ (receptor or sense organ); (2) a 
conductor (afferent or sensory nerve) transmitting the nervous impulse 
inward from the receptor; (3) a correlation center or adjustor, gener- 
ally located within the central nervous system; (4) a second conductor 
(efferent or motor nerve) transmitting the nervous impulse outward 
from the center to (5) the effector apparatus, consisting of the organs 
of response (muscles, glands) and the terminals of the efferent nerves 
upon them.” 


The sequence in the development of this mechanism is not 
altogether clear. The studies of sponges and other lower 
forms of animal life by Parker and others, however, indicate 
that the muscle preceded the nerve in its evolution and was 
the first element of the reflex arc to be developed. Sponges, 
for example, represent animals with effectors without differ- 
entiated receptors. Evidence is furnished also by certain re- 
actions in the higher animals. To quote Parker (22, p. 124): 


“If muscle originated before nerve and was brought into action at 
first by direct stimulation, it is natural to expect that examples of this 
form of response might still be found among the higher animals. And 
such seems to be the case. Thus the sphincter of the iris in the lower 
vertebrates, though well known to be under the influence of nerves, was 
shown by Steinach some time ago to be directly stimulated by light, a 
condition which, judging from the more recent work of Hertel, proba- 
bly applies even to the human eye. This muscle then exhibits a certain 
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capacity for normal direct stimulation. Another example of the same 
kind is seen in the embryonic vertebrate heart. Though the beat of 
the adult heart may be a matter of controversy from the standpoint of 
the myogenic and neurogenic theories, there can be no doubt that the 
muscle of the embryonic heart beats, as shown by His, before it has 
become invaded by nerves. And this view is supported by Barrow’s 
recent discovery that the isolated cells of the heart-muscle will con- 
tract rhythmically under conditions where not the least vestige of a 
nerve can influence them. Thus the embryonic heart-muscle and the 
sphincter of the iris are muscles whose activity may be normally called 
forth by direct stimulation, a condition which reproduces, so far as 
independence is concerned, the state met with in the muscles of the 
sponges. These examples then show that even in the higher animals 
certain muscles respond normally to direct stimulation and thus exhibit 
a form of activity which is believed to be generally characteristic of 


sponges.” 

A good example of a very primitive form of nervous sys- 
tem is that found in the sea-anemones. As described by 
Parker (22, p. 121), these are sac-like animals with a single 
opening leading into the digestive cavity. The animal has no 
well-defined organs except the digestive apparatus and is 
merely a membranous digestive sac. The body of the sea- 
anemone, however, contains both nerve and muscle, occurring 
over almost the whole of the animal. Each part seems to 
carry its own neuro-muscular mechanism. The nervous sys- 
tem in the sea-anemone is diffused rather than centralized. 
No part of the animal’s nervous organisms seems to be more 
important than any other part; it consists of a vast number 
of sensory neurones which connect the surface of the animal 
with the underlying muscles. Its function is merely the re- 
ception of stimuli and the immediate excitation of the muscles. 
The nervous mechanism is a receptor that acts as a trigger 
for setting off the muscle. That is, the animal consists 
merely of receptors and effectors without the intervention of 
an adjustor or a central organ. 

Afterward as these receptors became more highly devel- 
oped, the third element, the central nervous element, was 
evolved. This serves as an adjustor, a means of connection 
and correlation between the receptor and the effector. Thus 
the order of development was: first, the effector; second, the 
receptor; and third, the adjustor or central organ. 

Thus the nervous system originated “at spots,” probably 
where the animal had developed muscle, and was later unified. 
As Parker has expressed it (22, p. 127): 


“ Although the nervous system probably arose in a scattered way at 
spots where the primitive multicellular animal had developed muscle, it 
became unified through the need for general transmission tracts, and, 
by increasing its own elements as well as by appropriating additional 
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effectors and receptors, it has impressed upon the higher animals, in- 
cluding ourselves, a unity so profound that it includes everything that 
we mean by personality.” 

Another class of recent investigations show that there are 
kinds of nervous action not adequately described as reflexes 
at all. Hough, in a recent paper, distinguishes the following 
classes of nervous action: automatic, axon reflex, uncondi- 
tioned reflex, conditioned reflex. and volitional. For the 
present purpose it will be sufficient to note the automatic, 
unconditioned reflex, and conditioned reflex action of the 
nervous substance, and here we may well follow Professors 
Hough and Brown (14, p. 410): 

“In the central nervous system the best known and most successfully 
studied case of automatism is that of the respiratory center. The con- 
clusion which Rosenthal drew from his experiments, that the nerve 
cells of this center send out rhythmic discharges when removed from 
all connection with afferent nerves, has been confirmed by all subse- 
quent work, the experiments of Winterstein being especially conclusive 
on this point.” 

“The work of T. Graham Brown suggests that the same thing is 
true of the rhythmic movements of locomotion. Brown shows that in a 
certain stage of ether narcosis in the decerebrate animal, when reflexes 
can no longer be elicited from the afferent nerves, rhythmic movements 
of flexion and extension occur in the hind legs; and furthermore, that 
these movements occur after the afferent nerves from the moving limbs 
are cut. In other words, these movements which suggest the basis of 
the movements of locomotion, involving as they do the alternate rhyth- 
mic action of antagonistic groups of muscles, are executed by efferent 
neurones without any stimulation from afferent neurones. hey cop- 
stitute ‘an endless chain,’ but not an endless chain of reflexes.” 


Brown (14, p. 411) raises the question whether these auto- 
matic actions of locomotion do not present a more primitive 
form of nervous activity than the reflex. He suggests that 
“the nervous mechanism of locomotion, like the nervous 
mechanism of respiration, is fundamentally an automatic 
mechanism. Later on afferent neurones are added to it, com- 
parable to those of the pulmonary branches of the vagus. 
In this connection it is most significant that in general the 
same conditions so frequently referred to as stimuli of the 
respiratory center—.ack of oxygen, excess of carbon dioxide, 
etc.—are the very conditions found to favor the movements 
of narcosis progression.” 

Apparently in such automatic nervous action we have ner- 
vous action without stimulation. The exception is, however, 
strictly more apparent than real. It would, perhaps, be better 
to say that in case of automatic nervous action the stimulus 
is within the central nervous organ itself instead of being 
carried to it by a receptor organ. Especially if we take 
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Verworn’s definition of a stimulus (27), as any change, we 
are justified in taking this view. The automatic nervous 
action is like all other nervous action, response to stimulation, 
but in this case the stimulus is internal. 

As the highest form of nerve action we have the associa- 
tion of stimuli in the production of conditioned reflexes. As 
shown by the Russian school of Pavlov, in the higher animals 
the stimulus from any receptor organ may become associated 
with the natural or biologically adequate stimulus that pro- 
duces a given reaction and produce the same reaction. This 
is called a conditioned reflex in contrast with the ordinary 
or unconditioned reflex. The difference between the one and 
the other may be very simply illustrated. 

If you give your dog a piece of meat a secretion of saliva 
occurs. This is an ordinary reflex. If every time you feed 
your dog meat you ring a bell, after a little while you can 
ring the bell without giving the meat and there will be a flow 
of saliva. The ringing of the bell has become associated with 
the stimulus of the meat and produces the same reaction. 
Such an associated stimulus is called a conditioned stimulus, 
and the reaction produced, a conditioned reflex. This is a 
most remarkable phenomenon. An entirely indifferent stimu- 
lus associated with the ordinary stimulus produces the same 
physical effect. This association is effected by the brain 
cortex. 

Thus, as the genetic sequence for the elements of the reflex 
arc is: first, the effector; second, the receptor; and third, the 
adjustor; so in its simplest form the genetic sequence of the 
different forms of nervous action is probably as follows: 
automatic action, reflex action, conditioned reflex action. 

A helpful distinction for the genetic point of view is that 
between the paleencephalon, or old brain, and the neénce- 
phalon, or new brain, sometimes called the pallium or brain 
mantle. As Edinger (5, p. 12) expresses it: “ The most 
important thing of general significance which comparative 
anatomy teaches is this, namely, that the whole mechanism 
of the spinal cord up to the olfactive nerve is in case of all 
the higher and lower vertebrates similarly organized; that 
therefore for the simplest functions through the whole series 
a similar basis exists whether it is a question of man or fish. 
This fundamental part of the brain, the old part, we may 
call the paleencephalon.” In contrast with this is the more 
recently developed part of the brain, the neéncephalon, or the 
brain cortex and its dependencies. 
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Neéncephalon in black 
Paleéncephalon in gray 
(After Edinger) 


The former, the paleéncephalon, was the original brain. 
It consists of the cerebellum and the brain stem; and the 
neéncephalon consists of the part of the brain superimposed 
on these basal portions, the cortex and its dependencies. 
Hence the name brain mantle. 
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The paleéncephalon mediates movements, the reflexes, and 
many instincts. Locomotion, posture, the processes of nutri- 
tion and other vital processes are controlled by it. The 
neéncephalon, on the other hand, mediates the functions of 
association and the higher mental processes. 

Not only the old brain but also the new brain has developed 
in behoof of adjustment to the environment. In Edinger’s 
words (6): 

“Wherever we investigate, everywhere the development of separate 
parts of the paleéncephalon appear dependent altogether on the manner 
of life. Traces of the neéncephalon, an apparatus which folds itself 
over the paleéncephalon, appear in the case of selachians, and become 
greater in case of the amphibians. In a continuous series it increases 
through the amphibians up to the mammals, and in the latter it develops 
to the enormous structure which in case of man becomes the bearer of 
all the higher mental functions. If we divide all actions into those of 
the paleéncephalon and those of the neéncephalon according as they 
are performed by one or the other of the two great divisions of the 
brain, we acquire a principle of classification and study for comparative 
psychology.” 

While no hard and fast divisions occur in neurological 
development, any more than dramatic epochs are found in 
psychological evolution, we do find with the appearance of 
the neéncephalon a new form of behavior, and new possibili- 
ties for the development of intelligence. Fishes have only 
the paleéncephalon. The rudiments of the neéncephalon are 
found in selachians and amphibians. The neéncephalon ap- 
pears definitely in reptiles. And as Edinger (6, pp. 453-4) 
says: 

“Finally, in the mammals we meet a brain which has so large a 
neéncephalon that we may well expect a subordination of reflexes and 
instincts to associative and intelligent actions. That, in fact, isthe case 
with those mammals in which the neéncephalon includes much more 
than half the bulk of the entire brain. But in many families there is 
very little advance beyond the condition prevailing in birds, for ex- 
ample, in the hedgehogs and the moles. In the mice, the rabbits, in 
fact in nearly all the rodents, the two parts are about evenly balanced. 
What we know of the intelligence of these animals—and that is little 
enough—is in very close accord with the condition of the brain.” 

Again, as Edinger (6, p. 447) has pointed out, a distinct 
advance appears with the advent of the neéncephalon. This 
change of behavior is especially noteworthy in the activities 
related to the taking of food. 

“ Hungry animals,” he notes, “if they possess only the paleéncephalon 
seize food under all circumstances, provided the stimuli which proceed 
from it are appropriate, but only then. An animal which is incited to 
seizing only by a moving body never recognizes the same body if it is 
at rest. All of these animals can be caught with bait if one has ascer- 
tained the proper stimulus. Fishes which, like the trout, go toward 
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swiftly moving and glittering insects can be caught by imitations of 
such insects constructed of metal and feathers, providing the angler 
rightly imitates the hopping movement. The entire art of angling, con- 
cerning which we possess large volumes, depends upon knowledge of 
the proper stimulus and upon the excluding of disturbing stimuli, such 
for example as a thick fish-line. Frogs may be caught by means of 
heath-berries dangled before them on a string. Even the frog has a 
rudimentary neéncephalon, but so far as my observations go, it plays 
no part in the obtaining of food. It still eats paleéncephalically. No 
matter how hungry a frog may be, it seizes the earthworm only when it 
crawls, or catches the fly only when it makes some movement. One may 
lay a worm on the frog’s snout or may in any way bring the two in 
contact, but eating does not result. The worm acts as a stimulus only 
when crawling, otherwise it is not recognized.” 

Thus while the paleéncephalic animal is stimulated by its 
prey only when the latter moves, serpents, on the other hand, 
once stimulated by a jumping frog or a running mouse follow 
their prey, at least for a time, and are able, perhaps by the 
olfactory sense, to find a particular hole into which the prey 
has crept. Lizards and serpents also assume an attitude of 
defense when danger threatens. They direct the head toward 
the enemy and attempt to bite. Edinger says he has never 
observed anything of this kind in a paleencephalic animal. 
Among reptiles also for the first time one meets with indi- 
vidual differences ; in the same species there are indolent and 
excitable individuals; this, too, is probably due to the neénce- 
phalon. And finally, reptiles learn more easily than fishes. 
Again to quote Edinger (6, p. 450) : 

“Most important in the psychological behavior of reptiles is the fact 
that the animals are no longer always dependent upon the sense impres- 
sion of the moment, but that earlier impressions influence them. Fur- 
ther, they associate certain sense impressions which lie within the realm 
of the olfactory and oral senses, and turn them to account; they learn 
more easily than fishes and amphibians; occasionally they foresee; and 
they exhibit individual differences. There can be no doubt that all of 
these facts are referable to the appearance of a cortex in the neén- 
cephalon.” 

Edinger sums up his view of the relations between the 
structure of the nervous system and its activity in substance 
as follows (5, p. 221): The paleéncephalon functions impres- 
sions and motions, often of a very complicated sort. Above 
these is developed in continually increasing degree with the 
growth of the cortex the ability for knowing and doing. This 
has its basis in the sense centers of the cortex, an apparatus 
to which we must ascribe the ability of codrdinating the 
impressions that come from the paleencephalon with numer- 
ous others in such a way that it can inhibit and again repro- 
duce them if similar or related impressions stimulate it. Thus 
knowing leads to doing. 
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Separate parts of the cortex are more ditectly connected 
with the peripheral sensory apparatus, others more with the 
peripheral motor apparatus. With these parts of the brain 
are associated other areas of the cortex, especially in the 
frontal lobe; and with the appearance of this, the intelligence 
first appears clearly, along with knowing and doing. 

The reactions brought about by the paleéncephalon in re- 
sponse to stimuli, the actions which proceed from the sense 
centers on occasion of perceptions, are similar in case of 
man and animals. Indeed, the animal is sometimes far su- 
perior to man in both of these. Only one thing is developed 
in case of man far more than in case of animals, namely, 
the association centers, especially the frontal lobe; and with 
this, high intelligence, which presupposes consciousness ; but 
since the frontal lobe is present in different degree even in 
animals, we are forced to the assumption that many actions 
of animals must be accompanied by the functioning of this 
part of the brain. “Comparative anatomy,” says Edinger, 
“becomes here the pathfinder of psychology.” 

An important point not always noted is the increased scope 
and importance of cortical control in the higher animals, espe- 
cially in human beings. The child reported by Edinger (7), 
born without a neéncephalon, was incapable of the simple 
functions that a dog deprived of its brain can perform. And 
apparently many movements that are completely and perfectly 
executed by the paleéncephalic animal are brought under con- 
trol of the cortex in the higher animals and man. Thus with 
greater and greater development in the animal series there is 
more and more centralization in the neéncephalon. The 
physical basis for this is apparently the new groups of neu- 
rones leading to the cerebrum that are added with greater 
development. Pike (23, pp. 392, 395) illustrates this as 
follows : 


“It has been shown anatomically and experimentally to some de- 
gree, that new groups of nerve cells and fiber tracts appear in the cen- 
tral nervous system as we pass from the lower to the higher vertebrate 
forms. These new tracts and cell groups lead more and more to the 
cerebrum or become located in it; hence, the greatest development of 
the cerebrum and its afferent, efferent and association paths occurs in 
the human nervous system. ‘As a rather familiar example, the pyra- 
midal tract, arising from cells in the cerebral cortex of the higher ver- 
tebrates, may be cited as one of the phylogenetically newer tracts. The 
frog has no pyramidal tract, but depends upon the rubro-spinal tract 
as the important part of his motor mechanism. 

“Tn any motor response a great number of afferent impulses of vari- 
ous kinds are involved. It is apparent also that some of these impulses 
go to the cerebrum almost directly. There is much evidence to show 
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also that in the higher animals, nearly all other impulses, including 
those to the cerebellum, get to the cerebrum before they become effec- 
tive in influencing the motor response.” 

“ Attention shifts therefore, from the afferent pathway to the central 
system. Somewhere these afferent impulses must be gathered up . . . 
and passed on to the motor cells directly. The very complexity of the 
process is sufficient evidence that no one restricted group of cells con- 
stituting a hypothetical center could accomplish all of.the things to be 
done, At the present time there is good, and even sufficient, reason for 
believing that nearly all of these impulses, including those from the 
cerebellum, pass through the frontal lobes of the cerebrum on their 
way to the motor neurones. On this view the cerebrum is an essential 
part of the great motor mechanism. It is in the cerebrum that the sum- 
ming up or integrating of all the afferent impulses occurs.” 


Recalling again the reacting function of the nervous system 
we may note that, among recent writers, Dr. Dearborn (3) 
maintains that the conception of the reflex arc and of the 
combination of reflexes give but an inadequate idea of the 
great complexity of the processes involved, and he thinks 
that the facts, as we now know them, are better represented 
by the figure of a circuit and a hierarchy of circuits in which 
the lower are more or less under the control of the higher. 
But the facts are even more complex than this. 

It is of fundamental importance for the understanding of 
the genetic point of view, both in neurology and in psychology, 
to keep in mind the fundamental metabolic and functional 
processes of the neurones. Not only are the nerve centers 
and the nervous system as a whole functionally active, their 
health as well as their efficiency depending upon their func- 
tional activity, but even the development of the individual 
neurone is determined by its metabolism and its functional 
ability in responding to stimulation. It is well to note briefly 
here some of the main points in the rather technical contribu- 
tions made in recent years by the Dutch neurologist Kappers, 
the Spanish neurologist Cajal, and others. 

In 1907 Kappers (1, p. 557) proposed the theory of neuro- 
biotaxis, and in the following year formulated the following 
laws: 1. If discharge of stimuli occurs in different parts of 
the nervous substance, then the development of the chief 
dendrites, and especially the location of the whole body of 
the ganglion cell, occurs in the direction of the maximal dis- 
charge of stimuli. 

2. This approximation of dendrites or of cells takes place 
only between places stimulated simultaneously or in direct 
succession. 

3. The development of the axis cylinder of the so-called 
central motor system is not conditioned primarily by the motor 
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function of certain cells, but likewise by the areas stimulated 
synchronously or successively. 

To summarize the law: dendrites and neurites grow in the 
direction of areas that are stimulated simultaneously with 
them. This law is in harmony, Kappers maintains, with the 
psychological law of the association of simultaneous stimuli. 
Thus he maintains that the fundamental law of psychology is 
a fundamental law of brain anatomy (1, p. 557). 

Kappers has given many illustrations of this law from his 
studies of phylogeny, illustrations not only for the dendrites, 
but also for the neurites, and illustrations also of the adjust- 
ments or displacement of the cells in connection with this de- 
velopment. Bok (1) in his recent studies has furnished illus- 
trations from the development of the individual. Thus we 
have now evidence both from phylogeny and ontogeny, which 
show at least that the processes of the neurones develop espe- 
cially in the directions of the greatest discharge of stimuli. 

Bok has studied the development of the processes in the 
neurones of chicken embryos, and finds that stimulation is 
the determining cause of the development of the fibrillae and 
of the nerve paths. As the result of his studies he has made 
important corrections to Kappers’ law and formulated three 
general rules in regard to the development of new paths (1, 
P. 537-539)- | 

1. New paths develop from neuroblasts located near paths 
that already exist. 

2. The young neurone in the beginning has no contact with 
the path that stimulates it. This is a result of the known 
fact that the neurite develops sooner than the dendrite. The 
contact mentioned does not arise until later, by two processes 
—by the outgrowth of dendrites of the neuroblast and by the 
formation of collaterals through the path. The activation 
therefore is in a certain sense a distance-effect, although the 
distance that is here bridged is a rather small one. 

3. The new fibrillae develop in the direction of this stream 
of stimulation radiating from the path that already exists. 


“This coincidence,” Bok (1, p. 542) argues, “of the direction of the 
young fibres, which can be established everywhere, and that of the 
stimuli coming to them cannot rest on chance, but forces us to con- 
sider this stream of stimulation as the cause of the development of the 
nerve fibres in its direction. The protoplasm located there adapts 
itself to its function, namely, the conduction of stimuli, by the develop- 
ment of nerve fibrillae. Accordingly this formation of nerve fibrillae 
and of paths can be referred back to a generally recognized funda- 
mental principle in biology, the adaptation of the protoplasm to re- 
peated function.” 


48 BURNHAM 


also that in the higher animals, nearly all other impulses, including 
those to the cerebellum, get to the cerebrum before they become effec- 
tive in influencing the motor response.” 

“ Attention shifts therefore, from the afferent pathway to the central 
system. Somewhere these afferent impulses must be gathered up . . . 
and passed on to the motor cells directly. The very complexity of the 
process is sufficient evidence that no one restricted group of cells con- 
stituting a hypothetical center could accomplish all of.the things to be 
done. At the present time there is good, and even sufficient, reason for 
believing that nearly all of these impulses, including those from the 
cerebellum, pass through the frontal lobes of the cerebrum on their 
way to the motor neurones. On this view the cerebrum is an essential 
part of the great motor mechanism. It is in the cerebrum that the sum- 
ming up or integrating of all the afferent impulses occurs.” 


Recalling again the reacting function of the nervous system 
we may note that, among recent writers, Dr. Dearborn (3) 
maintains that the conception of the reflex arc and of the 
combination of reflexes give but an inadequate idea of the 
great complexity of the processes involved, and he thinks 
that the facts, as we now know them, are better represented 
by the figure of a circuit and a hierarchy of circuits in which 
the lower are more or less under the control of the higher. 
But the facts are even more complex than this. 

It is of fundamental importance for the understanding of 
the genetic point of view, both in neurology and in psychology, 
to keep in mind the fundamental metabolic and functional 
processes of the neurones. Not only are the nerve centers 
and the nervous system as a whole functionally active, their 
health as well as their efficiency depending upon their func- 
tional activity, but even the development of the individual 
neurone is determined by its metabolism and its functional 
ability in responding to stimulation. It is well to note briefly 
here some of the main points in the rather technical contribu- 
tions made in recent years by the Dutch neurologist Kappers, 
the Spanish neurologist Cajal, and others. 

In 1907 Kappers (1, p. 557) proposed the theory of neuro- 
biotaxis, and in the following year formulated the following 
laws: 1. If discharge of stimuli occurs in different parts of 
the nervous substance, then the development of the chief 
dendrites, and especially the location of the whole body of 
the ganglion cell, occurs in the direction of the maximal dis- 
charge of stimuli. 

2. This approximation of dendrites or of cells takes place 
only between places stimulated simultaneously or in direct 
succession. 

3. The development of the axis cylinder of the so-called 
central motor system is not conditioned primarily by the motor 


STIMULATION IN DEVELOPMENT OF NERVOUS SYSTEM 49 


function of certain cells, but likewise by the areas stimulated 
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To summarize the law: dendrites and neurites grow in the 
direction of areas that are stimulated simultaneously with 
them. This law is in harmony, Kappers maintains, with the 
psychological law of the association of simultaneous stimuli. 
Thus he maintains that the fundamental law of psychology is 
a fundamental law of brain anatomy (1, p. 557). 

Kappers has given many illustrations of this law from his 
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Bok formulates his hypothesis of the development of the 
fibrillae in accordance with this law, as follows (1, p. 542): 
“ Constantly repeated stimuli cause fibrillae to develop along 
their course.” 

Every neurite, however, grows with the stream of stimula- 
tion, hence away from the cell body, but the dendrite grows 
in the opposite direction, that is, toward the stream of stimu- 
lation. ‘The dendrite is rich in protoplasm, the neurite almost 
totally free from protoplasm; and we come to the conclusion 
that protoplasm has the tendency to displace itself in the 
direction of the stimuli, that is, to seek out the source of 
stimulation. 

Kappers (1, p. 557) showed similarly that the growth of 
dendrites is determined in the direction of the maximal dis- 
charge of stimuli. Thus the ganglion cells in a certain degree 
are to be compared to the amoeba. The latter sends out its 
pseudopobia toward the place where the most nourishment is to 
be found; the nerve cells allow their dendrites to grow in the 
direction of their functional nutrition, that is, in the direction 
of their stimulation, and here we can speak of a stimulotaxis 
just as we do of the chemotaxis in the case of an amoeba. 

This displacement of the protoplasm in the direction from 
which the stimuli come is not always limited to a part of 
the cell, but can also occur in the whole cell body so that 
this migrates in the direction of the stream of stimulation in 
a manner analogous to the movement of the amoeba in the 
direction of its nutrition. The displacement of the cell there- 
fore occurs in the direction from which the stimuli come, and 
it is easy to see that thus it occurs in the direction of arcas 
that are simultaneously stimulated, that is, in the direction 
of the source of the stimuli which stimulate the cells, 

Kappers points out that cell-migration in a certain direction 
is generally preceded by an outgrowth of a large dendrite in 
which the shifting of the cell takes place. The theory that 
the dendritic outgrowth follows a preformed plasmodermic 
path cannot, he maintains, explain the shifting of the cell. 
His studies, on the other hand, “ now covering all the cranial 
motor nuclei in all classes of vertebrates, have taught him 
with certainty that for this phenomenon only the process of 
taxis or tropism exercised by the centres from which the 
majority of stimuli proceeds to the cell and its dendrites can 
be considered as responsible.” The dendrites therefore 
demonstrate the law of neurobiotaxis in the manner of their 
growth. 

Kappers (17) in more recent studies has found that the den- 
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drites are apt to take a shape which gives a maximal amount of 
surface as a means for enlarging the area for the receptor 
elements, and he concludes that this surface extension of 
dendrites of certain cells indicates that here, too, we have to 
do with a process of neurobiotaxis, a striving for the maximal 
reception of stimulation in the shortest manner. 

Bok (1, p. 561) summarizes his results in substance as fol- 
lows: If we think of the partially developed nervous system 
as functioning, the stimuli accumulated in certain paths will 
radiate from the naked axis fibres into the surrounding proto- 
plasm. 

New paths always develop where a diffusion of stimulation 
of this kind takes place. The young fibrillae develop there- 


fore in the direction of the stimuli, in protoplasm lines which ° 


have been marked out by repeated stimulation. They develop 
hence, from the neuroblast which has been traversed first and 
is therefore most strongly marked out by paths. This is the 
basis on which the hypothesis of the generation of fibrillae by 
stimulation rests. 

Repeated streams of stimulation cause fibrillae to develop in 
their direction. The formation of fibrillae, according to this 
hypothesis, is in harmony with the general property of proto- 
plasm to adapt itself to a repeated function. 

This assumption is supported by the observation that a 
path at the moment another path appears activates new neuro- 
blast substance along its whole length, from which the neurites 
again develop in the direction of the stimuli. 

Since protoplasm has the tendency to approximate its source 
of stimulation (positive stimulotaxis), we see that the den- 
drites are rich in protoplasm, the neurites poor in protoplasm, 
and that the whole cell body tends to take a position in the 
direction of the stream of stimuli conducted toward it, that 
is, according to the law of neurobiotaxis. 

This consideration of the history of the development of 
the system of paths teaches us that the paths do not in the 
first instance prescribe the way for stimuli, but that it is 
precisely the stimuli which bring about the configuration of 
the paths. With the constant action and reaction between 
structure and function in the central nervous system, 
function is the primary cause of the arrangement of the 
anatomical substrate; and thus Bok (1, p. 562) quotes the 
words of Schiller and says that this gives a deeper meaning 
to the words of the great German poet: “Es ist der Geist 
der sich den Korper bildet”’ ; “ It is the mind which forms the 
body.” 
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While admitting our ignorance in regard to the poetic in- 
terpretation in the closing sentence of Bok’s summary, and 
without attempting to solve that problem of the priority of 
structure or function, we should note the emphasis upon the 
influence of function on development brought out by his 
results. 

One is likely at first to fail to recognize the significance of 
these contributions. If these laws formulated by Kappers 
and Bok be true, then we have a contribution here of funda- 
mental importance for genetic psychology. Long ago Zanotti 
and Hume pointed out the fundamental character of the law 
of association in psychology, comparing it to the law of gravi- 
tation in the physical world. Here in the doctrine of the 
genesis of neural processes and paths we have at least the 
adumbration of a law equally fundamental for neurology and 
genetic psychology. 

The results of these investigations indicate the neural basis 
of what Hering (11) long ago called “ memory as a universal 
function of organized matter.” This appears as a general 
property of protoplasm itself, the ability to adapt itself to 
the functions it performs. 

In some such way as the amoeba reacts towards its food, 
sending out pseudopodia in the direction from which the most 
nutriment comes, so the protoplasm of the neurone reacts 
toward the stimuli which affect it, the dendrites growing 
especially in the direction of the source of stimulation. It is 
noteworthy that they are the protoplasmic processes of the 
neurone, and that on the other hand, the neurite or axon, 
which grows with or in the direction of the stream of stimuli 
— from the cell body, is relatively free from proto- 
plasm. 

Just as the reaction of the protoplasm of the amoeba toward 
its food is called chemotaxis, so the reaction of the proto- 
plasm of the neurone toward the source of stimulation may 
be called, as suggested by Bok, positive stimulotaxis. 

If we add the further evidence of the modification of the 
neurone by stimulation, from the fact that the cell body itself 
is sometimes displaced in the direction of the stream of stimu- 
lation; that the dendrites show a tendency to spread out in 
an extended surface in order to give a maximum area for the 
reception of stimuli; and the fact that the cell body grows 
with its functional activity, and suffers arrest or atrophies 
when stimulation ceases ; and if we bring into connection with 
these facts in regard to the development of the neurone the 
well-known facts in regard to facilitation (2), or what the 
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Germans call Bahnung, a second application of a given stimu- 
lus at a suitable interval having a greater effect than the first, 
we have an indication of the neural basis of memory and 
association. 

CONCLUSION 


The studies by Parker and Brown suggest the probable 
genesis of nervous action. Further investigations will prob- 
ably harmonize these results and give more definite knowl- 
edge in regard to the early stages and sequence of develop- 
ment of nervous structure and function. As regards the 
main point the evidence all points in one direction. If we 
study the philogenetic series, we find that even before the 
nervous system appears, reaction to the environment is the 
significant fact, and that probably the nervous system devel- 
ops at spots where the prim'tive animal developed muscle. 
If we study the individual we find that in the embryo the 
nervous substance is developed from the outside layer, the 
epiblast, where the organism comes in contact with the ex- 
ternal world. And if we study the individual neurone we 
find that its development is determined largely by its func- 
tional ability to respond to stimulation, its dendrites especially 
developing in the direction from which the most stimuli are 
received. 

The significant thing is that all of these studies show what 
has been emphasized over and over again, namely, the sig- 
nificance of function and the fundamentally dynamic char- 
acter of every neurone. We find here what we find every- 
where as we study the physiology and hygiene of the human 
organism, that function, action, expenditure of energy, as well 
as the storing up of energy, are the fundamental conditions 
of life and health. Function is the Alpha and Omega of 
individual 'ife as well as of the universe in general, a pro- 
found illustration of the words of Goethe, “Jn der Anfang 
war der Tat.” 

While the nervous system is, as the older writers already 
knew, a mechanism for converting stimuli into reactions, our 
genetic point of view has shown further the two great divi- 
sions of stimuli: On the one hand, those that are biologically 
adequate; on the other, those that act only by association. 
The former bring about ordinary reflexes and _ instinctive 
activities; the latter bring about conditioned reflexes, habits, 
and the like. The former are mediated by the paleence- 
phalon, the latter by the neéncephalon. 

The ability of neurones stimulated simultaneously to affect 
each other and the ability of the brain cortex to associate 
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stimuli carried to it simultaneously by different receptor 
organs, form the neurological basis for mental association, 
at once the fundamental law of psychology and the founda- 
tion for the whole of mental hygiene. 

Thus without going into details we can trace the genetic 
course of development of the nervous system as a reacting 
mechanism. 

1. The nervous system originated in contact with the ex- 
ternal world. 

2. It. originated in spots where the primitive animal had 
developed muscle. 

3. The sequence of the genesis of the reflex arc was: first, 
the effector organ; second, the receptor organ; third, an ad- 
justing mechanism connecting and correlating the other ele- 
ments of the reflex arc. 

4. There are different forms of nervous action, especially 
automatic nervous action, reflex action, and conditioned reflex 
action. 

5. The sequence of development seems to have been: first, 
automatic nervous action; second, reflex action; third, con- 
ditioned reflex action. 

6. The central nervous system may be conveniently divided 
into the paleéncephalon and the neéncephalon. The paleénce- 
phalon mediating reflexes and instinctive actions, and the 
neéncephalon mediating especially association and knowledge. 

7. With the higher stages of development there is more 
and more of centralization in the neéncephalon and more and 
more of cortical control. 

8. The individual neurones develop their processes in the 
direction of the greatest discharge of stimuli, the dendrites 
toward the stream of stimuli, the neurites with the stream of 
stimuli. 

9. We find the neurological basis of association in the work- 
ing out of paths in the nervous substance between areas simul- 
taneously stimulated. 

10. Two kinds of stimuli may be advantageously distin- 
guished: first, those that are biologically adequate, or what 
may be called unconditioned stimuli; second, those that are 
associated or may be called conditioned stimuli. 

Thus we see from the genesis of the nervous system that 
the one condition necessary for normal development is a rich 
environment giving plenty of stimulation and freedom for 
the nervous mechanism to develop in its own way. This 
seems especially important for the higher parts of the nervous 
system, the new brain, or the cerebral cortex and its depend- 
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ent structures. The same thing is emphasized, too, by all 
those cases of defect where normal stimuli are shut off. In 
such cases there is always imperfect or arrested development. 

The wider relations and wider significance of stimulation 
and response are suggested by our survey of the development 
of the nervous system. When we see the role of stimulation 
in the genesis of the nervous system, it need not seem strange 
that stimulation conditions the normal activity of the organ- 
ism; conversely, when we see how stimulation is the condi- 
tion of normal physiological activity, as ilhustrated so admir- 
ably in the physiology of respiration as described by Haldane, 
it need not surprise us that stimulation conditions the devel- 
opment of the nervous system. No static conception of the 
human body or of any individual organ is in harmony with 
modern science or modern philosophy. 

Thus the genesis and development of the nervous system 
gives us the point of view and the method for the study of 
the hygiene of the brain and mind. This is distinctly in 
harmony with the point of view and method of the newer 
dynamic physiology and the newer functional psychology. 
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AN ANALYSIS OF A PHASE OF THE PROCESS OF 
CLASSIFYING? 
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I. INTRODUCTION 
In the course of a recent study of the process of general- 
izing abstraction,? we discovered that our conditions offered 
exceptional opportunity for an additional investigation of the 
1From the Psychological Laboratory of Clark University. 


2The Process of Generalizing Abstraction; and its Product, the 
General Concept. Psychol. Mon., 1916, No. go. 
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process of classifying. Accordingly, we introduced experi- 
ments which were directed to the analysis of this process in 
one of its phases ; and the object of the present paper is to set 
forth the results of these experiments.* 


II. DeEscrRiIPTION OF THE EXPERIMENT 


A. Prostem. Our specific problem was to investigate the 
mental contents which are involved in the process of classi- 
fying, or refusing to classify, novel percepts with a group 
already familiar. Our approach to the problem has been a 
genetic one; our aim was to arrange conditions so that the 
extent of the observer’s experience with the group, and hence 
the possibility of rapid and accurate classification of novel 
percepts, should increase as the experiments progressed. 

B. MetHop. 1. Materials and Apparatus. The material of 
our experiments consisted in a series of drawings which were 
analogous to other drawings employed in the experiments on 
generalizing, and constituting the raw-material of the general 
concepts formed by the observers in those experiments. 


In the experiments on generalizing, we employed four groups of 
ten drawings each, the drawings of every group containing certain 
characteristics which were common to the group, and others which 
were not common. These drawings were of unusual shapes, and 
they represented no particular objects. With each was exposed a 
meaningless word which represented the class name of the group, 
the four words being ‘Zalof, ‘Deral,’ ‘Tefoq,’ and ‘Kareg.” A 
group of ten drawings (e. g., the Zalof group) was exposed successively 
to the observer, who was told that he would subsequently be asked 
to define the group name (e. g., give a definition of ‘Zalof’). The 
successful performance of this task necessitated the observers’ looking 
for the features which were essential to the group. The presentation 
of the series was repeated at weekly or semi-weekly intervals until 
the observers ceased to note novel characteristics in the features, 
when the presentation of another series was commenced. A complete 
account of the material and method will be found on pp. 34 ff. of our 
monograph. 


The drawings which we employed in our present experi- 
ments were capable of arousing novel percepts of a sort com- 
parable with the other homogenous percept groups already 
experienced by the observer. Of these drawings, some con- 


8 The importance of the investigation of the classification-conscious- 
ness has been pointed out by Royce (Recent Logical Inquiries and 
their Psychological Bearings, Psychol. Rev., 1902, 9, 105-133.) We 
have found little or no experimental literature bearing directly on the 
subject of the conscious nature of classifying; this subject has been 
treated in the literature in close conjunction with the subjects of 
generalization and the concept. A résumé of the literature of gen- 
eralization will be found in our monograph on generalizing abstrac- 
tion (op. cit.) 
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tained the features which were essential to some one of the 
four generalization-groups, and consquently were homogene- 
ous with this group. Others of these drawings lacked one 
or more of the essential features, while still others were 
totally novel. Table I presents (in the first column) the 
number, (in the second column) the correct classification, and 
(in the third column) a description of each drawing. 

The drawings were made on sheets of four-ply white cardboard 
similar to those employed for the generalization-drawings. The size, 
as before, was 20.5 by 12.5 cm. he drawings of the classification- 
series were exposed singly to the observer (for classification) on a 
simple tachistoscope, the exposure being made by means of raising 
or lowering a thin wooden shutter. 

2. Observers. The observers were five in number. All 
were trained and skilful introspectors. All excepting one 
were members of the department of experimental psychology 
of the University. They were Dr. J. W. Baird, Dr. S. W. 
Fernberger, Dr. E. O. Finkenbinder, Dr. Miriam van Waters, 
and Dr. Elizabeth L. Woods. 

3. Procedure. The experiments were conducted in close 
conjunction with those on generalizing. After the observer 
had seen and defined a generalization-group (e. g., Zalof), 
he was shown a member of the corresponding classification- 
series, his task being to state whether or not the drawing was 
to be classified with that series (e. g., “Is this a Zalof?”). 
He was subsequently asked to furnish an introspective ac- 
count of his experience in classifying or refusing to classify 
the stimulus with the group. The time required for making 
the classification-judgment was taken by counting the ticks 
of a stop-watch between the time of the raising of the shutter 
and the response of the observer. This procedure was re- 
peated as often as the time available for the sitting allowed, 
the number of successive classifications varying between one 
and six. The total number of classifications and introspec- 
tions obtained was two hundred and thirty-two. 


TABLE I 

The cards of the classification-series, with the correct classification and a 
description of each card. The first column at the left contains the 
numbers of the cards, the second column contains their correct clas- 
sifications, and the third column contains brief descriptions of the 
figures. 

Card Correct 
number classification Description 


Zalof series: 
1 Not a Zalof (?).Blue central parts; large central body and short 
protuberances; convex sides; roughly triangular 
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Card 


number classification 


Not a Zalof.. . 


2 
3 


Correct 


Not a Zalof.. . 


Not a Zalof.. . 


Not a Zalof.. . 


Not a Zalof.. . 


Not a Zalof.. . 
Not a Zalof.. 


Not a Zalof.. . 


Not a Zalof.. . 
Not a Zalof.. . 


Not a Zalof.. . 


Deral Series: 


1 
2 
3 


4 
4a 


7 
8 
9 


10 
11 


Not a Deral 
Deral 
Not a Deral.... 


Not a Deral.... 
Not a Deral... 


Deral 


Not a Deral... 
Not a Deral... 


Not a Deral.... 
-Contour on right incorrect 


Not a Deral. 
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TABLE I—Continued 


Description 


.Fairly large; very black protuberances 
.Roughly hexagonal in shape; moderate size; no 


protuberances; center red, roughly five-lobed, 
minus central circular part 


.Four protuberances; body squarish; body and 


y and 
es 


protuberances black, center dark gra 
roundish, minus the three projecting 


.Each pair of terminal arborizations lacks two 


external fibrils; otherwise figure is Zalof. Red 


central parts; heavily striated protuberances 
.No protuberances; roughly tre-foil in shape; cen- 
ter blue 
Zalof..........Rather small, fine, and light 
Not a Zalof.. . 


.Protuberances not bifurcated, and almost absent, 


each corner of the figure having four finger-like 
projections 


. Protuberances arborize wrongly, dividing into two 


groups of finger-like projections. Center lacks 
tri-partite form i 
Protuberances very long, relative to size of cen- 
tral 
Protuberances divide into three (instead of two) 
groups of tentacles 


.Protuberances roughly knobbed at termini, and 


not arborized; they are relatively very short 


.Central parts missing 
.Protuberances shortish and roughly striated; tri- 


angular form scalene; roughly-formed center 


.Protuberances not arborized, but roughly knobbed 
.Protuberances absent 


Smallish; central parts uncolored 


. Terminal arborizations absent 


.Left side gray (instead of colored) 


Vivid red left part 

Lower left straight contour-line missing. Con- 
cavity in left contour missing. Leftward point 
in median line absent 

Right side colored (instead of uncolored) 


.Orientation altered, figure turned through 90 


degrees; concavity of right side lacking _ 
Right side filled in with large ovalish outline- 


gures 
..Both sides colored. Point in median line faces 


rightward (instead of leftward). Peripheral 
contour of each half ovalish, save for basal 
regions 

Very small 


. Both sides colored. } 
.Point in median line faces rightward. Contour 


lacks right and left concavities : 
Detached rays surround colored (left) side 


|_| 
5 
7 
9 
12 
14 
: 
16 
1S 
5 
6 Not a Dera. . 
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Description 


Card Correct. 
number classification 


18 
19 


Not a Deral... 
Not a Deral.... 
Not a Deral... 
Not a Deral.... 
Not a Deral... 


Not a Deral.... 
Not a Deral... 


Tefog Series: 
Not a Tefog (?).Circular bac apart has eae patches of 


Not a Tefog. . 


Not a Tefog. . 
Not a Tefog. 


oq 
Not a Tefog. . 


Tefoq 


Not a Tefoq. 4 
a Tefog. . 


omy a — (?).Left part divided 


Not a Tefog. . 
foq 


.Point in median line absent 


Upper lobe of left side absent 


.Contour of right side lacks concavity and basal 


projection 
Contour of left side lacks straight line and con- 
cavity 


.Extreme lower right peripheral contour of left 


side not straight, but irregularly convex 
Median line lacks point, but has instead a curve 


.Left side filled in with splotches of various col- 


ors, instead of having uniform color 
Right side black 


color instead of uniform color 


.Angular central part too many-sided; central 


irregular design incorrect 
Periphery very irregular 


. Indentation in lower periphery missing 
..Periphery perfectly circular; central irregular 


design absent 
Smallish; background plain 


.Central part curvilinear, instead of rectilinear 


and angular. Indentation in lower periphery 
minus one prong 
Periphery perfectly circular 


.Central (angular) part uncolored 


Angular central part enormously elongated 
Periphery has saw-tooth-like projections 


. Small triangle absent 
.Angular central body turned through 180 degrees 


Small triangle uncolored 


..Very large; irregular; shaded by lines, slightly 


tri-dimensional in effect 


. .Color red; otherwise correct 


Smallish; ‘shaded by lines 


as to give roughly the effect of two low cones, 
held base to base and viewed from the side 


ate a Kareg. . .Right side and neck missing 


. Shaded in grays 


y vertical axis, and shaded so 


Het  kaoee (?). Sides outlined by arcs of perfect circles, and 
shaded with concentric arcs. ; 

Not a Kareg (?).Left side perfect square, shaded to give effect of 
pyramid with point toward eye 


III. REsutts 


A. Introspective Data. In the case of every observer, the 
examining of the classification figures embraced a peculiar 
succession of processes which was obviously dependent on 


12 
13 
14 
16 
17 
2 
4 3 Tefog......... 
5 
6 
7 
8 
: 9 
11 2 
12 
13 
14 
Kareg Series: 
2 Not a Karey, 
5 
6 
7 
8 
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the experimenter’s question: “Is this a Zalof (or Deral, 
etc.)?” This peculiar succession was characterized by the 
fact that the attention and regard moved in a more or less 
rapid course over the regions of the figure which corresponded 
to those regions of the generalization-group that had been 
found to contain essential features. Moreover, the behavior 
of these regions themselves in consciousness varied in a man- 
ner which was correlative with their objective resemblance or 
lack of resemblance to their counterparts in the original group. 
While the observers thus showed a remarkable uniformity 
in the general course of their consciousness, they nevertheless 
differed in many respects, both structurally and functionally. 
Structurally, the variations consisted in the nature of the 
imagery which supplemented the observers’ classifyings of 
the figures. Functionally, the variations were concerned with 
the extent to which supplementary imagery appeared, with 
the conditions under which it occurred, with the extent to 
which the course of attention was deflected to the regions of 
striking variables, and with the relative strength or dominat- 
ing power of the main coursing of consciousness over the 
figure (which constituted the process of classification) on 
the one hand, and of the behavior in consciousness of sep- 
arate features, on the other. We shall begin by presenting 
a number of typical introspections of each observer’s classi- 
fications of the figures; and we shall then present a general 
description of the processes which constituted the classifica- 
tions, endeavoring to indicate both the similarities and the 
differences among our observers. With each introspection 
we shall include a mention of the time which elapsed between 
the presentation of the card, and the verbalizing of the 
judgment. 


Osserver A 

Zalof, Card 3 (November 18, 1912) “No.” Time, .5 sec. Intro- 
spection: “I simply noted the shape of the figure——which was round 
and large. I had no attitude of looking further, but immediately re- 
sponded ‘no.’” 

Zalof, Card 5 (December 3, 1912) “Yes.” Time, 1.5 sec. Intro- 
spection: “My glance went first to the branch on the right; I saw 
the ends of the branch, and then the center, and started to say ‘ yes,’ 
My ‘yes’ almost stopped, when I noted the presence of four branches; 
at this moment I had a visual image of the original three branches 
in the figure.” 4 

Zalof, Card 7 (December 3, 1912) “Yes.” Time, .9 sec. Intro- 
spection: “The features of the figure came into my attention very 


_ *We shall use the term ‘classifying’ (unless otherwise qualified) 
in referring to the total observation of the classification-figure, together 
with the affirmative or negative judgment in which it culminated. 


ANALYSIS OF A PHASE OF PROCESS OF CLASSIFYING 63 


quickly, one after the other. Immediately I said ‘yes.’ After that I 
was aware of a tendency to verify my judgment; this consisted in the 
appearing of a visual image of a figure of the original series which 
resembled the figure which had just been exposed, and in my viewing 
the two images side by side.” 

Zalof, Card 10 (December 3, 1912) “ Yes.” Time, 1.75 sec. Intro- 
spection: “First of all I was vaguely aware of the whole figure; 
then I ran my eyes out to the ends of the various branches. , The 
sub- branches terminated in points, and that seemed to ‘stir up’ my 
answer ‘yes. As soon as I had given this affirmative response, I 
was aware of a desire to look at the central parts of the figure,—to 
see if that center were present. This consisted mainly in a turning 
of my attention toward that region, together with visual imagery of 
what the center might have been. I was also aware of a visual 
image of the first member of the Zalof series, in which the center 
was clearer than the rest of the figure.” 

Zalof, Card 11 (January 14, 1913) “Yes.” Time, 1.2 sec. Intro- 
spection: “I was aware, at the outset, of looking fixedly at the 
center; my attention was held by the various lines about the center, 
and this amounted almost to a confusion or a distraction. As soon 
as I could, I removed my attention from the central region and my 
glance went to the ends of the branches. I was aware of two groups 
of branches at the end of each main branch,—I glanced in turn_at 
the ends of each of the three branches,—and then I said ‘ yes.’ The 
general shape and the presence of the two groups of branches at 
the end of each main branch meant ‘ yes,—meant Zalof. My actual 
perception of these features gave me my affirmative response.” 

Zalof, Card 5 (January 28, 1913) “No.” Time, 4.2 sec. Intro- 
spection: “My eye fell first upon the right-hand part of the figure 
and I was vaguely conscious of its blackness, although I did not 
attend to this. Instead my attention immediately went to the essen- 
tials of the figure; and I noted that the branch which I was fixating 
had two groups of tentacles at its end, and that each of these two 
groups was divided into still smaller ones. I found, however, that 
these smallest branches were only two in number. I ‘glanced toward 
the left, and saw that the end of the next branch was the same. I 
then glanced at the lower branch and found that this also was the 
same. The presence of these variations in the ends of the branches 
compelled me to say ‘no;’ this compulsion consisted in the fact that 
I tended to turn away from them as from a difference. Then the 
presence of the black lines extending through the tentacles stood 
out; this constituted another prominent difference and seemed to 
add to my tendency to turn away from the figure’ The whole situa- 
tion meant ‘no.’ I did not take time to observe any other features, 
but immediately gave my negative response.’ 

Deral, Card 3 (December 10, 1912) “No.” Time, 2.8 sec. Intro- 
spection: “I was aware of the shape of the present .figure; it had 
two parts, one at the left and one at the right. I called up images 
of the original figures, which I compared with the percept; I looked 
at several of them to see if they had this particular shape and size. 
At that time I was wavering between tendencies to say ‘yes’ and 
‘no;’ I might have said either. I was aware of hesitation; I was 
then aware that this percept could be called a Deral, if it were cut 
in a certain way; I had imagery of the experimenter in the act of 
cutting it in this fashion. At the same time, I was aware that the 
images of the original figures did not in any case possess the same 


64 FISHER 


shape as my percept; this fact was the clearest in my consciousness. 
My answer ‘no’ followed.” 


Deral, Card 2 (January 21, 1913) “Yes.” Time, 3.4 sec. Intro- 
spection : “JT had to investigate every part of the figure, because it 
was so extremely red. My attention went to the redness; I then began 
investigating the other parts,—the little angle at the right- hand side, 
the projecting dotted area, and the rest. The little angle of the’ 
base of the left-hand side stood out clearly from the straight line 
at the base of the central projecting part of the figure (right-hand 
side). The dotted area was remarkably large. In the case of every 
feature I was aware first of a feeling of familiarity with that feature, 
and next of a verification of it by comparing it with images of the 
original series. My affirmative response followed.” 


Deral, Card 4 (January 28, 1913) “ Ye-e-e-s. The color upon the 
other side is just a deception; the form is the main thing.” Time, 
1.8 sec. Introspection: “My attention went first to the form. When 
I perceived its doubleness I was aware of clear visual images of 
some of the other figures, which I compared with the present one. 
I knew that they were not the same in all respects, but that they 
were the same in the essentials. The ‘yes’ started to say itself and 
then I perceived the color. My awareness of the color tended to 
check my *yes’ but it did not constitute enough of a check to make 
me say ‘no.’ 

Deral, Card 5 (February 4, 1913) “Yes.” Time, 2.2 sec. Intro- 
spection: “I attended to this figure in the same way as I had attended 
to the figures of the original series, in their previous exposure. My 
attention went first to the two straight lines; these stood out easily 
and quickly, and no differences occurred as my attention passed 
across them. The way I perceived the lines,—the ease and quickness 
with which my regard went over them,—the fact that they demanded 
no attention—meant ‘same.’ I glanced at the rest of the figure, seeing 
the lobes and the central projecting part; my response came auto- 
matically; and at the same time, or immediately before, I saw the 
lines in the figure. These persisted most prominently after the re- 
sponse.” 

Tefoq, Card 1 (February 18, 1913) “ Yes.” Time, 1.8 sec. Intro- 
spection: “The figure was vague at. first; presently my attention 
went in a half-hearted fashion to the central region, although I did 
not see this in detail. It then went to the indentation in the lower 
periphery. I then saw the colored patches; my awareness of this 
was followed by vocal-motor imagery of saying ‘no. I then turned 
to these essential things, and made an effort to recall the figures of 
the original series. I saw that certain features were common; but 
I was unable to recall another case in. which the colored patches on 
the background were present. These were not essential, however, 
and I answered ‘ yes.’ 

Tefoq, Card 4 (March 11, 1913) “No.” Time, 2 sec. Introspec- 
tion: “During the first moment the perception cleared up in my 
consciousness. I then found that the main features of the central 
region were present; they stood out easily in my attention. I espe- 
cially noted the little blue object sticking up behind the central region 
[‘ blue’ triangle]. I then noted the absence of the ‘Chesapeake Bay’ 
indentation, and automatically I said ‘no.’” 

Tefoq, Card 11 (March 18, 1913) “No.” Time, 1.6 sec. Intro- 
spection: “The periphery of the figure——the saw-teeth,—stood out 
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clearly in my attention, and also the plainness and whiteness of the 
background surface. It never stood out very clearly; I started to 
say ‘no’ before it had fully cleared up. I can not recall what the 
central region was like; I saw it only in a brief glance. I did not 
look for the ‘Chesapeake Bay’ indentation.” 


Tefoq, Card 13 (March 25, 1913) “No.” Time, 7.2 sec. Intro- 
spection: “At the very outset, I knew that the central part was 
wrong, but I could not tell what was wrong with it. The progress 
of my attention was blocked by it; I could not get beyond it, and 
I examined it part by part, beginning with the decoration upon the 
end which faced me. This possessed the points which I had observed 
in the original figures. y awareness of this was almost in the 
direct perception itself; but there was some comparison of it with 
schematic visual imagery of this decoration as it occurred in earlier 
figures. I noted next that the central part possessed depth, as had 
the central parts of the original series. I began an effort to call up 
the original figures; I could not recall all of them, and their presence 
did not seem to aid me. Very suddenly I discovered what the trouble 
was: I saw the central part inverted; I realized that the wrong end 
of the ‘piano’ was facing me. Just at this moment, I perceived 
that the triangular patch did not stick up from behind the central 
figure. My awareness that I was looking at the wrong end of the 
‘piano ’* consisted in suddenly seeing the ‘ piano’ turned about, nothing 
else in the figure being altered. Immediately my negative response 
followed.” 

Kareg, Card x (April 1, 1913) “Yes.” Time, 1 sec. Introspection: 
“TI observed the main outline, which seemed the same as the Karegs, 
and the fact that it possessed depth; my attention was particularly 
upon the lines which shaded the figure. My ‘yes’ followed imme- 
diately. After the exposure was terminated, my awareness of the 
lines continued in visual imagery; there was a vague unfamiliarity 
about them. The ease and rapidity with which my attention passed 
over the main form was the sameness; I did not call up a single 
visual image. The lines were a disturbing element.” 


Kareg, Card 4 (April 1, 1913) “No.” Time, 1.2 sec. Introspection: 
“The figure lacked familiarity from the outset. It did not look like 
the other figures. This was present in the hesitancy with which I 
regarded the form and shape of the figure. While regarding this, 
I said ‘no;’ afterwards I was aware of imagery of the figures of 
the original series, but none of them possessed such an outline.” 

Kareg, Card 5 (April 1, 1913) “Ye—No.” Time, 1 sec. Intro- 
spection: “At the very outset, I was aware of the shading and the 
sides of the figure. This stood out easily and I started to say ‘yes.’ 
Then I observed that no smaller right-hand part was present and I 
said ‘no.’” 

Kareg, Card 8 (April 15, 1913) “No.” Time, 1 sec. Introspec- 
tion: “First of all I perceived the angles at the top and at the 
bottom; I observed that the outline was cube-like, with one point 
facing me. My reaction ‘no’ followed immediately.” 


Osserver B 


Zalof, Card 1 (November 18, 1912) “Yes.” Time, 1 sec. Intro- 
spection: “At the outset, my attention fastened quite involuntarily 


* A had previously likened this central part to an upright piano. 
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upon the center. I noted the presence of four component forms, 
my idea of fourness being present in four definite movements of my 
eyes. I next looked at the three branches of the figure, and noted 
the bifurcation at the ends, whereupon I said ‘yes.’ I then observed 
attentively the blueness of the center; immediately I was aware of 
a slight catch of my breath, which functioned as a questioning,—‘ must 
the Zalofs be red in the center?’ I was then aware of a definite 
visual image of a Zalof of the original series, whose tentacles were 
similar to those of the card which I had just seen.’ 


Zalof, Card 2 (November 18, 1912) “ That is a Zalof.” Time, 1.2 
sec. Introspection: ‘“ My eye fastened upon the center first; then 
noted the bifurcations at the ends of the tentacles, and then ‘the ten- 
tacles themselves. The color did not reach focal attention until later. 
The whole gave me an impression of bigness, present in the extensity 
of my eye-movements themselves. I was aware of a tendency in the 
muscles of the left hand to twitch, as if to react by tapping; I then 
gave my verbal reactions. Apparently I did not have the proper 
reaction mechanism at hand.” 


Zalof, Card 3 (November 18, 1912) “No.” Time, 2.5 sec. Intro- 
spection: “At the very outset I perceived that this was a pentagonal 
figure. My reaction ‘no’ followed immediately, and simultaneously 
my attention went to the center and I noticed that there were three 
main parts of the central body, but also three smaller ones. At the 
same time I noted the color of the center; this seemed to bring in 
a visual image of a member of the series, but one with distinct 
projections.” 

Zalof, Card 4 (November 18, 1912) “No.” .75 sec. Introspection: 
“The fourness of this figure flooded in upon my attention; it came 
to consciousness in terms of oculo-motor innervations. I then noted 
that the branches terminated in bifurcations, and this was followed 
by a peculiar , consciousness, which meant ‘not on your life; you 
won't fool me.’ This _consciousness is hard to describe; it came out 
in my belligerent ‘no.’ Before I reacted I attempted to fixate upon 
the center; I got only a shadowy dim gray of a circular outline, but 
no clear impression.” 

Zalof, Card 6 (November 25, 1912) “ That is not a Zalof.” Intro- 
spection: “My attention went immediately to the inner parts, the 
outline being less clear. On the basis of the form of these parts I 
was aware of a tendency to say ‘yes.’ Their blueness did not seem 
to interfere with my affirmativa tendency. My attention then went to 
the outline——to the fact that the corners were smooth. A _ visual 
image of an arborized tentacle came up, with auditory imagery of my 
own voice saying the word ‘ bifurcation.’ Then I was aware of 
vocal-motor verbal imagery of ‘no Zalof,—has rounded corners’ 
and I gave my reaction.” (Describe your first affirmative tendency.) 
“This was partly a muscular aac ern in my hand for tapping 
and partly a vocal-motor verbal ‘yes’ ‘that’s a Zalof.’” 

Zalof, Card 9 (December 5, 1912) “ That is decidedly not a Zalof.” 
Time, 1.9 sec. Introspection: “ My attention went first to the general 
form, and to the fact that it possessed curves which had not been 
present in the Zalofs. It next went to the tentacles and I perceived 
that there was a bifurcation at the end of each tentacle. All of this 
time I was aware of a growing ‘yes’-consciousness; this seemed to 
consist in a relaxation of my attention, having something to do with 
eye-movement. It was bound up with change in direction of atten- 
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ion and relaxation of strain. I then turned my attention in a rather 
voluntary fashion to the center. Immediately ‘no’ appeared to my 
consciousness in auditory and vocal-motor terms. My reaction fol- 
lowed.” 

Zalof, Card 9 (December 10, 1912) “That’s no Zalof.” Time, 1.5 
sec. Introspection: ‘“ My attention went first to the center; and this 
was not right. I did not react immediately, but waited until my 
eyes had wandered over the periphery; the periphery was not satis- 
factory, although I was aware that the tentacles had a slight tendency 
towards bifurcation. My decision was made as soon as I obtained 
a clear perception of that center which lacked the three ovular bodies. 
It was present in a tendency to turn away from the figure and to 
react; and | think I actually turned my head and body slightly. My 
awareness that the periphery was not satisfactory consisted in a 
dim visual image of the form of bifurcation which is characteristic 
of the original series; it seemed to come to my consciousness along 
with the visual perception of the tentacle. I was aware of a peculiar 
attitude of hostility; the Zalofs seem to be good to look at, and the 
other figures are to be cast out. This attitude \was present only in 
the affective toning with which I threw it out.” 

Zalof, Card 10 (December 10, 1912) “Yes.” Time, 3.2 sec. Intro- 
spection : “My attention fastened upon the center, where it remained; 
the central bodies were not clearly marked out. The figure was 
so small that I could not see whether there were separate central 
bodies. After a time I turned to the periphery; I was fairly certain 
that it was correct, but I investigated each tentacle in turn. My 
certainty was present in the relief from tension in my chest, shoulders 
and eyes with which I turned to successive tentacles, and finally 
back to the center. I was unable to detect more clearly the arrange- 
ment of the central parts. I was aware of a ‘yes’ consciousness,— 
auditory and vocal-motor of the word ‘yes.’ I then noted the very 
decided curve in each of the tentacles and was immediately aware 
of a visual image of the curve in the tentacles of the first Zalof of 
the series. The whole process presently dropped out of mind, and 
that meant that this characteristic was all right. Finally I was aware 
of a visual image of the tiny Zalof of the series, in which I had 
been unable to perceive four separate bodies in the center. There- 
upon I gave my answer.” 

Zalof, Card 12 (January 14, 1913) “No.” Time, 1.6 sec. Intro- 
spection: “Attention at the outset fastened upon the center. I 
examined it closely; I found that there were not four bodies in the 
center. Mv reaction followed immediately. As the curtain was fall- 
ing the word ‘smooth’ came to my mind with a tendency to turn 
toward the corners of the figure; I can not remember now how these 
were formed, but I am certain that they were smooth and not 
bifurcated.” 

Zalof. Card 13 (January 14, 1913) “No, ma’am,.” Time, 2.1 sec. 
Introspection: “The figure cleared up in my attention,—all black. 
My fixation seemed to go out to the periphery; then I had to will 
my attention back to the center. This was very different from the 
others. I became confused: I had a peculiar bodily feeling as though 
I were suspended in the air. For a moment I lost my Aufgabe,—I 
forgot what I was to do with the figure. Then I think that I super- 
imposed a visual image of a correct central form (uncolored) over 
the center of the percept; my knowledge that this was nothing like 
the Zalof came out in my ‘no, ma’am.’” 
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Zalof, Card 2 (January 21, 1913) “Yes.” Time, 2.2 sec. Intro- 
spection: “My first reaction was negative; the blackness and the 
heaviness of the figure compelled my attention, striking me with a 
strange new feeling. This strangeness is difficult to describe; it in- 
voived a shallower breathing, a fixating, and a kind of a surprised 
‘no’ in vocal-motor imagery, with an explosive innervation back of 
it. From this time on my attention traveled about the figure; I noted 
the a triangular form and the tentacles; I examined the center 
carefully and found four red bodies. Still my attention tended to 
fasten upon this heavy shading at the terminations and the feeling of 
strangeness persisted. Visual images of figures of the original series 
which contained decided variations in the shading came to my con- 
sciousness; at this point I was aware of a great deal of satisfaction 
and of a release of my attention from the heavy shading of the 
figure. My reaction followed.” 

Zalof, Card 15 (January 21, 1913) “No, sir.” Time, 3.2 sec. 
Introspection: “ My attention went to the general form of the figure, 
—the triangular body, which agreed with the figures of the series. 
Then my attention went to the central parts, which were properly 
composed of four bodies. Then my eye traveled along the periphery 
and I noticed the ends of the tentacles, which were entirely wrong; 
I realized this before any visual image of other bifurcations appeared. 
I was aware of auditory imagery of the word ‘bifurcations’ and of 
a sort of disgust; I then verified and compared my percept with 
visual imagery of one of the larger figures of the original series. 
My reaction followed.” (Describe your consciousness that the tri- 
angular body agreed with the members of the original series.) “TI 
was aware of imagery,—visual and other,—of being seated at the 
other apparatus and being shown the first member of the original 
series, The bodies were similar in the image and in the percept; 
my consciousness did not remain upon this feature, but floated 
smoothly to the next figure.” 

Zalof, Card 17 (January 27, 1913) “No.” Time, 2.2 sec. .Intro- 
spection: “ My eye travelled over the contour of the figure, and it 
was correct; I noted the bifurcations, and the fact that my eye passed 
on without stopping meant that the form was correct. I was aware 
of pleasantness, and of a tendency to react with ‘yes.’ Then I looked 
at the center; the form of the central bodies was perfect. Then 
the word ‘red’ appeared, with questioning inflection, and my reaction 
was ‘no.’ Immediately several images of Zalofs in which the center 
was invariably red flooded into my consciousness.” 

Zalof, Card 5 (January 27, 1913) “Ye-e-s.” Time, 3 sec. Intro- 
spection: “The bigness, and the coarseness of the figure seemed to 
give me a negative téndency. I was aware of verbal imagery of 
‘no.’ Then I began a detailed investigation of the figure; my eyes 
went to the center, which was approximately correct, and then to the 
periphery. The periphery was right; my awareness of this came in 
terms of auditory imagery of ‘ bifur—,’ the word remaining incomplete. 
Then my attention returned to the center and I looked at the three 
bodies which project in the direction of the tentacles; I could make 
these out although they were not very well differentiated. The middle 
body was there, and also not well differentiated. The color was 
proper. I gave a hesitating reaction.” 

Zalof, Card 17 (January 20, 1913) “It is. Oh, no! It isn’t! It 
isn’t!” Time, 11 sec. Introspection: “I became aware of the form 
on the first glance. It was pleasing. I glanced at the center; this 
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seemed to satisfy me, as my attention passed readily away. My 
glance went out to the tentacles; they were correctly formed. I reacted 
instantly. Then came a visual image of the figure, and I realized 
that the center was not red but black. My attention for the first 
time semed to focus upon the center, and the word ‘red’ rushed in. 
My negative reaction followed immediately. Afterwards I was aware 
of visual memory-images of Zalofs with red centers, and of auditory 
imagery of having described the Zalof as always having red centers.” 


Zalof, Card 18 (February 6, 1913) “No.” Time, 8 sec. Intro- 
spection: “My eye fell first upon the periphery; the tentacles had 
no arborized ends. My decision was ready at this instant; yet I 
was aware of a sort of inhibition which seemed to consist in a 
mechanical carrying out of my scheme of observation. My eye trav- 
eled to the center before I reacted. Immediately after my negative 
reaction, or with it, I was aware of a visual image of bifurcated 
ends which seemed to be superimposed upon the percept. The smooth- 
ness of the ends seemed to be a positive thing which simply entered 
consciousness and set off my reaction almost reflexly.” 


Tefoq, Card 5 (January 27, 1913) “No.” Time, 1.4 sec. Intro- 
spection: “My attention went in turn to the periphery, to the 
blankness of the circular background and to the end of the central 
part. I was aware of visual imagery of the irregular leaf-like form 
of the periphery in one of the original Tefoqs. My attention riveted 
upon the white blank end of the central ‘steps’ [the angular central 
figure] and my ‘no’ followed immediately. I think that ‘hi—,’—the 
first of the word ‘hieroglyphic’ [B’s name for the little irregular 
design in the center of the angular central figure] came to conscious- 
ness in auditory imagery, or in a setting of my mouth for pro- 
nouncing the sound; this was very vague and non-focal.” 

Tefoq, Card 1 (February 3, 1913) “Yes.” Time, 5 sec. Intro- 
spection: ‘“ My attention went first to the stair-step central figure. 

his was all right. My regard then passed to the indentation in the 
lower periphery and followed around the periphery. I then noticed 
the design in the end of the central part and this was likewise correct. 
I was aware of a tendency to react, which was immediately followed 
by focal attention upon the figures on the background part. This 
attention was accompanied by a parting of my lips, an in-take of 
breath, and a leaning toward the card. Presently I was aware of a 
visual image of a member of the original series, in which much 
shading was present in the background part of the figure. Then I 
turned to my essential features once more, and went over them three 
or four times, noticing the design on the end of the central figure, 
the periphery, etc. All of this time the figures on the background 
of the percept were prominent in my consciousness. Finally I dragged 
myself to react.” 

Tefoq, Card 3 (February 3, 1913) “Yes.” Time, 2.2 sec. Intro- 
spection: “My eye first fell upon the form of the central part of 
the figure, The word ‘green’ came to mind. My attention passed 
easily from this central region, and I noticed the blue triangle, from 
which my attention again shifted easily. I observed the design in 
the end of the central part and said ‘yes.’ The outline was in the 
fringe of my consciousness throughout.” 

Tefoq, Card 4 (February 10, 1913) “Yes.” No/!” Time, 2.2 sec. 
Introspection: “My attention passed over the central part of the 
figure; during its course, the following verbal imagery appeared, in 
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vocal- motor terms: ‘steps washed in green;’ ‘triangle blue;’ ‘de- 
sign,—’ then ‘yes.’ Afterwards 1 was aware of a visual image of a 
figure, in which my attention was upon the lower outline and upon 
the absence of the indentation. Immediately my ‘no!!’ followed. Be- 
fore or during this ‘no!!’ I had very good visual imagery of several 
indentations in their proper form.” 


Tefoq, Card 6 (February 17, 1913) “ Yes, that is a nice little Tefoq.” 
Time, 1.8 sec. Introspection: “I noticed at the outset the relative 
smallness of the stair-step form and the bigness and blackness of 
the outline. This was followed by a rigidity of body which consti- 
tuted a somewhat negative reaction. My attention then went to 
outer parts of the figure, and I was aware that these corresponded to 
my definition of what the outline should be. The word ‘inset’ 
occurred in auditory imagery of my own voice, and I was satisfied 
as far as the periphery was concerned. I was then aware of auditory 
and vocal-motor imagery of ‘green wash’ and I noted its presence. 
I then noted the tiny blue triangle and the design in the end of the 
central part. I drew a little closer and was aware of pleasantness, 
just before I voiced my decision.” 


Tefoq, Card 7 (February 17, 1913) “No.” Time, 1.4 sec. Intro- 
spection: “At first my attention went to the inset in the lower 
periphery, then to the green wash.on the side of the central body and 
then to the bright blue triangle. I was aware of an affirmative ten- 
dency, and almost had vocal-motor imagery of ‘yes.’ Then my atten- 
tion fell upon the curve, where there should have been sharp corners. 
I was aware of a decided shock, and of kinaesthesis of closer scrutiny 
on this feature. Then I reacted with ‘no’ before I observed whether 
or not the design was present in the end of the central figure. I 
think there was no design.” 


Tefoq, Card 10 (february 17, 1913) “ Yes.” Time, 3.6 sec. Intro- 
spection: “At first I was aware of extreme interest in the figure. 
I glanced it over quickly, and from this moment there was a con- 
sciousness that in spite of the strangeness of the figure, it would 
turn out to be all right. This consciousness, I think, consisted in a 
quick grasping of all of the essential features. Then I began deliber- 
ately noting each detail; first of all the outline. Before my attention 
went to the other details I had a visual image of one of the Tefogs, 
in which the central part extends beyond t 4 right periphery; and 
also auditory recall imagery of having mentioned to you that the out- 
line need not include the whole of the step. The auditory imagery 
was not clear and detailed. Then my attention went to the ‘step’ 
(central figure) itself. I noted that the form and color was right. 
‘Green’ was present in auditory and vocal-motor terms. I noticed 
the outline and the design in the end, and then came my reaction.” 


Tefogq, Card 11 (February 24, 1913) “ Yes.” Time, 2.6 sec. Intro- 
spection: “At the start I was aware of dissatisfaction. I could not 
remove my attention from the periphery; it remained there, and at 
the time I was aware of a certain amount of tension in my chest, 
eyes and forehead. I seemed to drag my focus away from the 
periphery by main force. I then turned to the central figure and 
began going over my criteria,—the greenness, the blue triangle, the 
design in the end of the steps. Then my ‘yes’ followed.” 

Deral, Card 1 (March 3, 1913) “No.” Time, 1.9 sec. Introspec- 
tion: “ My attention went over the entire form of the figure and the 
foot on the right-hand side and the humps; at the same time I was 
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aware of a visual image of the first Deral which had about the same 
size and form as the present figure. The word ‘fish’ was also 
present. What was most focal in my mind at first was the visual 
perception of the form, the immediate and ready slide of the atten- 
tion from one figure to the other, and the absence of a tendency 
to hesitate or to make comparisons. At the close of this survey I 
started to say ‘ye—,’ that being present in vocal-motor imagery. 
Then my eyes went to the left-hand figure, and the word ‘black’ 
appeared; hesitation followed, and then the words ‘not colored,’ 
and then visual imagery of colored figures.” 

Deral, Card 2 (March 13, 1913) ““Mm—hm.”5 Time, 3 sec. Intro- 
spection: “My first tendency was negative. The ‘Mm—hm’ started 
to be ‘Mm—mm.’ At this time my attention was on the red color; 
and clung tenaciously to that color. Instead of giving the negative 
reaction, I busied myself with the other features; I found myself 
going over the figure very carefully. I first noticed that the right- 
hand figure had cilia. Then I attended to the outline of the right- 
hand figure and I was conscious that the cilia ran all about the 
periphery. I noted the smoothness of the left-hand figure; then my 
eye passed downward to the bottom of the left-hand figure and I 
noted that it stood on a triangle. At this time I was aware of audi- 
tory imagery of ‘triangle at the bottom.’ The bright red coloring 
was clear in my consciousness. My attention then went again to the 
form of the right-hand figure, in order to note whether the right- 
hand side had a bowed form. I found that it did. Still, my affirma- 
tive reaction was inhibited. The figures did not seem to stand at 
the same angle as the rest of the figures. This occupied my attention 
for a perceptible length of time. Finally I reacted affirmatively.” 
(Describe your statement ‘in order to note whether the right-hand side 
had a bowed form.’) “My observation of the outline of the right- 
hand figure was initiated by a visual image of a member of the 
series in which that outline was bowed.” 


OssErvVER C 

Zalof, Card 1 (November 23, 1912) “No.” Introspection: “ My 
attention went to the triangular form and the three branching-off 
processes with the fibroid processes at the ends. When I looked at 
the blue color, I was aware of some hesitation regarding my own 
definition and of wondering whether color should have been made 
an essential element. My observation of the triangular arrangement 
was attended by a vague visual image, the form of which was defined 
not by lines, but by something kinaesthetic, of the nature of empathy; 
I was aware of a feeling of being stretched out like a starfish; this 
consisted in a slight pull of my shoulder muscles and a feeling of 
the center being located in my chest. It was very fleeting. My 
wondering whether the definition should have made color an essen- 
tial element was for the most part present in vocal-motor verbal 
terms, to the effect that the definition might well include only the 
triangular arrangement and the branching processes, and leave out 
the matter of color. I had a vocal-motor tendency to use the phrase 
‘too obvious,’ meaning that my definition was too obvious when based 
on color. This consciousness was not definitely evolved at the time; 
it was simply ‘too obvious.” (What was the immediate antecedent 
of your reaction ‘no?’) “It was focussing on the part of the figure 


5‘Mm—hm’ is a colloquialism of affirmation, ‘mm—mm,’ ‘of “nega- 
tion. 
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colored blue. From the very first I had been aware of a negative 
attitude; it was rather definitely localized in the muscles between 
my eyes, as if I were squinting and wrinkling my forehead. There 
was also a slight unpleasantness, although ‘strain’ expresses the 
consciousness better. Then came the consciousness that I would like 
to revise my definition.” 


Zalof, Card 2 (November 23, 1912) “Yes.” Introspection: “I 
was aware of a fragmentary and unclear empathic kinaesthesis or 
attitude, similar to the one which I described in connection with the 
first card (card 1). The vocal-motor ‘yes’ came before I spoke, and 
it followed very closely upon the kinaesthesis.” 


Zalof, Card 3 (November 2% 1912) “No.” Introspection: “The 
processes were very fleeting. had a tendency to say ‘no,’—strains 
in my throat muscles—immediately after you exposed the figure. 
Then came a sort of internal ‘why,’ partly vocal-motor. Then volun- 
tarily my attention moved around the figure, following its outline; 
. there was a feeling of no angles, present particularly in vocal-motor 
terms of ‘angles’ and partly in a kinaesthesis of eye-movement. At 
the end of this survey of the thing, my reaction ‘no’ occurred. The 
first ‘no’ was much more vivid and intensive than my finally- 
spoken ‘ no.’ 


Zalof, Card 4 (November 23, 1912) “No.” Introspection: “I 
was aware at the outset of a visual image of the words ‘no red,’ 
in my own handwriting, held off at a distance; and also of a kinaes- 
thetic pull over to the left. My feeling of empathy recurred, but its 
balance was disturbed by a pull to the left. Then, with voluntary 
attention, I fastened my eyes upon the center of the figure; then came 
a vocal-motor tendency,—‘that bally definition’ I was aware of 
unpleasantness; and a vocal-motor ‘no’ grew up slowly, beginning 
with a sensation of pressure at the lips and with a slight bendin 
over toward the right side. Then came a kinaesthesis at the back 
of the tongue, which held for an appreciable period of time. Then 
‘no’ was pronounced slowly. This feeling of disturbed balance and 
unpleasantness persisted throughout; when I gave my reaction it 
disappeared.” 


Zalof, Card 6 (December 6, 1912) “No.” Time, 1 sec. Intro- 
spection: “ My attention went to the general form of the figure, and 
the following vocal-motor verbal process went on: ‘general form has 
no distinct off-shoots; points are not equidistant from center; color 
blue; background covered with dots, no repetition, in center, of 
general pattern of off-shoots from periphery. This vocal-motor pro- 
cess was to some extent innervation,—‘ blue’ came out,—but it was 
mostly a feeling of strain and slight tongue movements. I was also 
aware of kinaesthesis in my left hand of pointing to the dots; they 
impressed me as being new, and their newness consisted in their 
visual clarity itself and in this kinaesthesis.” 


Zalof, Card 7 (December 6, 1912) “Yes.” Time, .9 sec. Intro- 
spection: “I was aware at first of a visual image of a larger pattern 
of this same stimulus, and my affirmative reaction came immediately 
after this image; it appeared first in the form of a slight bending 
forward at the back of my neck, and the vocal-motor ‘yes’ came 
immediately. After I had pronounced the ‘yes’ I was conscious 
of the fact that my attention to the stimulus had been concentrated 
entirely upon the periphery of the design. This was known in terms 
of a recurrence of kinaesthesis of eye-movement which had been 
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present during my observation of the figure; a vocal-motor strain,— 

why didn’t you look in the center?’ appeared, together with a visual 
image of a large, thickened center formation. Afterwards came a 
visual image of the center of the stimulus, which was merely red; 
all I could get was the color, and not the form. Along with it came 
a kinaesthesis of fixing my eyes upon the center, and a faint un- 
pleasantness.” 

Zalof, Card 8 (January 31, 1913) “Yes.” Time, 1.3 sec. Intro- 
spection: “I observed in turn the outlines of the central part, the 
red color, and the three main arms. With this came a kinaesthetic 
feeling of assent in the back of my neck,—a kinaesthetic image of 
nodding.” 

Zalof, Card 9 (January 31, 1913) “No.” Time, 1.2 sec. Intro- 
spection: “My attention went to the lumpy, irregular outline, the 
blueness, and the ends of the tentacles. With my attention to the 
form of the ends of the tentacles, my negative response began, as 
simply the closeness of my attention. Just as I said ‘no’ I was 
aware of a definite visual image of a large, very simple Zalof.” 

Zalof, Card 11 (February 18, 1913) “Yes.” Time, 8 sec. Intro- 
spection: “I first focused upon the center of the card. There was 
a quick upward eye-movement, and vocal-motor imagery of ‘two 
arms.’ Immediately the reaction followed.” 

Zalof, Card 13 (February 18, 1913) Shakes head. Time, 1.4 sec. 
Introspection: “At the very outset I was aware of a vocal-motor 
tendency to react ‘yes,’ followed by an inhibition which took the 
form of a tongue movement; at this time I had a feeling that some- 
thing was absent, and then the reaction ‘no’ appeared in vocal-motor 
terms. I gave the reaction, and then came a vocal-motor verbal image 
of ‘red’ and a visual image of a red splotch with a vocal-motor 
‘Zalof.’ My feeling of something absent seemed to be a concentration 
upon the center of the figure.” 

Zalof, Card 5 (February 25, 1913) “Yes.” Time, 8 sec. Intro- 
spection: “My attention focused upon the upper right-hand arm, 
the rest of the figure being present in peripheral vision. ‘Yes’ came 
up in vocal-motor imagery, and my reaction followed immediately.” 

Kareg, Card 2 (March 11, 1913) “No! Mercy, that’s funny!” 
Time, 3 sec. Introspection: “At the very first I was aware of a 
strong tendency to react ‘yes,’ present in considerable innervation, 
and moving of the tongue. My attention then centered upon the 
connecting structure, and I was aware of a strong kinaesthesis in 
my neck of having my head bent in the position of the figure. This 
was unpleasant. At the same time I was aware of a visual image 
of a clam with its protruding neck bent down. Just before I reacted 
I had a visual image of the printed words ‘in spite of’ and some 
awareness of ‘in spite of stronge resemblance.’ The words ‘strong 
resemblance’ were present in faint vocal-motor terms. My reaction 
followed. The head of the figure ought to go out straight instead 
of being bent down in a curved line as it was in this figure.” 

Kareg, Card 8 (March 25, 1913) “No.” Time, 2.4 sec. Intro- 
spection: “I noted the form of the figure, with the awareness that 
the large body was on the right-hand side. I was also aware of a 
visual image of the turtle-like Kareg [of the original series], the 
large portion of the figure being on the left; at the same time came 
the vocal-motor imagery of ‘they are all like that.’ My eyes were 
focused on the figure on the left where they tended to remain. 


74 FISHER 


vocal-motor strain for saying ‘no’ appeared and then the spoken 
reaction itself.” 


Deral, Card 1 (April 15, 1913) “Yes.” Time, 8 sec. Introspec- 
tion: “ "My attention went to the lower part of the right-hand figure, 
and then the line of regard moved upwards obliquely in a broad 
bend to the upper left-hand part of the figure. At the angle in the 
line between the left and right-hand figures I was aware of a slight 
kinaesthesis of a hitch or jerk, and then of satisfaction. This con- 
stituted a consciousness that my oblique line of regard had taken 
in all of the angles which I had discovered in the figure. (At present 
I am not at all sure that it did.) My reaction followed immediately.” 


Deral, Card 4 (April 15, 1913) “No.” Time, 4.2 sec. “As I 
observed this figure, I was aware that it was tilted, that it did 
not stand square. I had a kinaesthesis of whirling and dizziness and 
of decided tilting of my whole body, of my head being nearer the 
ground than normal. The kinaesthesis came towards the last of 
my observation. My negative reaction followed.” 


Deral, Card 8 (April 15, 1913) “ Ye-e-es; I don’t know.” Time, 
1.2 sec. Introspection: “My first perception of the figure was fol- 
lowed by a feeling of balance, a consciousness that the figure had 
the proper attitude. This kinaesthesis of balance was strongest in 
my right hand, and it consisted in a sense or awareness of taking 
hold of the figure and settling it squarely, in an upright position. 
Immediately I said ‘yes;’ afterwards I was aware of a lingering focus 
upon the upper right-hand part of the figure which seemed to have 
a finger-like structure not present in the Derals. I dwelt upon 
color in my primary memory image of the figure; I was aware of 
hesitation and of a vocal-motor image of ‘color?’ with decided ques- 
tioning inflection.” 

Deral, Card 1 (April 29, 1913) “Yes.” Time, 12 sec. Introspec- 
tion: “At the outset I was aware of a strong tendency to react 
negatively. This came as a vocal-motor image of ‘no’ and a kinaes- 
thetic tendency to focus upon the uncolored left-hand side of the 
figure. Then came a kind of focusing both of my eyes and of the 
direction of my head upon the lower part of the figure. A visual 
image of one of the Derals which I had just been shown came up 
rather clearly; I was aware that there was no color in my percept 
and that certain typical angles were present in both percept and 
image. [During the previous exposure of the series, I had had a 
vocal-motor experience of dividing the Deral into two types, as 
regards the angles; in one type the acute angle is very acute, and 
is lower in the figure; in others, it is less oblique, and further up in 
the figures.] A vocal-motor image of ‘acute angle’ now occurred, 
and a wave of recognition which consisted in a strong affective toning, 
—pleasure, with a strong gasp outward,—and considerable empathy 
of sharp bending or contraction. Then came a definite affirmative 
kinaesthesis in my head, of nodding, and in my hand of a waving 
gesture. The vocal-motor verbal image of ‘yes’ appeared. Then 
came the reaction; afterwards I was aware of strong negative and 
strong affirmative tendencies which seemed to project themselves 
respectively into the two sides of the figure. I had a visual experi- 
ence of seeing a series of schematic lines on the left which meant 
no and another one on the right which meant yes.” 


Deral, Card 2 (April 29, 1913) “ Yes—no!” Time, 2.8 sec. Intro- 
spection: “My attention went to the color. After my initial focus 
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upon color, 1 was aware of a lapse in consciousness, of a sort of 
a break with no sense of the problem. At this time I had an affec- 
tive toning of interest. Then I focused my attention on the left by 
a voluntary effort which appeared in a kinaesthetic shock. A vocal- 
motor image of ‘acute’ occurred, as well as kinaesthetic and visual 
imagery of balancing. I had a visual image of a figure as if hanging 
in space, the acute angle being supported by a wire and the two 
halves of the figure balancing perfectly. At the saine time I had a 
kinaesthesis of balancing myself which was localized in the arms 
and hips. Then a vocal-motor verbal process ‘belongs to first type.’ 
Then my reaction ‘yes.’ Then the figure was withdrawn; my eyes 
looked downwards. Presently came a strong visual image of the 
first figure I had seen. I saw clearly the lower part of the figure 
and noted that the lower extremities of the two halves were separated 
widely. At this I was aware of a feeling of great strain in my eyes, 
as if they were diverging; my focus changed from the floor, with an 
almost painful feeling of my eyes being stretched apart. The kinaes- 
thesis was actually stronger than the sensation of the change of 
focus. Immediately I said ‘no.’” 

Deral, Card 5 (April 29, 1913) “ Yes.” Time, 1 sec. Introspec- 
tion: “My attention went to the base of the right-hand side. I was 
then aware of kinaesthesis of my eyes moving up the line adjoining 
the two halves; this was a muscular pull of my eyes following the 
line. Therewith I had a familiarity—a memory of a movement like 
that in the past. The kinaesthesis was an immediate sort of a thing, 
an easy sensation, as a repetition of a movement made very recently. 
My reaction followed.” 

Deral, Card 12 (April 29, 1913) “ Yes—not sure.” Time, 1.2 sec. 
Introspection: “I based my decision upon the correct position of 
the foot. At the very outset my attention focused upon the lower 
right-hand part. This focusing was followed by my reaction ‘yes.’ 
After the figure was withdrawn, a visual image of it persisted. My 
attention in the image went to the union between the right-hand and 
left-hand sides; I do not think that the right-hand figure is inserted 
far enough into the left-hand figure. After my ‘yes’ a vocal-motor 
‘no angles’ followed, attention passing to a visual image of an 
acute angle running into a mass of something. The acute angle 
was clear, but the mass was foggy and cloudy.” 


OssERvER D 

Zalof, Card 3 (November 27, 1912) “It is not.” introspection: 

“T was aware of a visual image of one of the figures of the series, 
as soon as my eye fell upon the exposed figure. The image had a 
compact form, similar to that of the present figure; it was perhaps 
the seventh or eighth member of the Zalof series. I found my eyes 
moving about the margin of the exposed figure, and with the move- 
ments I counted the sides,—‘ one, two, three, four, five.’ The sides 
were not sharply differentiated, but the arrangement was pentagonal. 
As soon as I became aware of this fact,—the counting, the pentagon- 
ality—my negative response followed of itself.” 

Zalof, Card § (November 27, 1912) “It is.” Introspection: “As 
soon as my attention fell upon the figure t iich was exposed, I had 
vague and fleeting visual images of several members of the original 
series. None of these images represented compact figures; all of 
them had elongated projections. I was aware of slight leasantness, 
and my affirmative response followed. Immediately afterwards, I 


76 FISHER 


was aware of doubt and unpleasantness, together with an awareness 
that the terminal projections did not agree with those of the mem- 
bers of the series. This last awareness consisted in fleeting visual 
images of the terminal processes of the original series, together with 
an awareness of the fact that the processes which I perceived did not 
correspond. I was aware of vocal-motor imagery of the word ‘ flipper,’ 
as I attended to the visual images of the projections which I had 
just perceived; they were more like flippers than they were like 
the projections of the original Zalof figures. i 

Zalof, Card 7 (December 4, 1912) “It is.” Time, 1.8 sec. Intro- 
spection: “I was aware at the outset of a rapidly alternating series 
of visual images of three of the original series. One of these images 
had very long arms, and I could see the pair of branches at the end 
of each arm. Another had arms of intermediate length. The third 
was much more compact than either of the others. All of this time 
I was conscious of the general shape of the present figure, and of 
its pair of terminal branches; my attention alternated rapidly between 
the percept and the imagery. My eyes passed in this way from the 
center to each terminal process, and I found that the paired arrange- 
ment was present in every case. I was aware of slight pleasantness, 
but of no intensive degree of strain or tension. Immediately after 
completing the fixation upon the ends of the branches my response 
came involuntarily.” 

Zalof, Card 9 (December 4, 1912) “T am somewhat in doubt.” 
Time, 3.25 sec. Introspection: “First of all, I observed the general 
shape of the figure—the fact that it had three arms. My attention 
went to the ends of the arms, and I found that smaller branches 
were present, and grew out of the two sides of each end; hence they 
exhibited a bi-partite arrangement. But I also observed that the 
arrangement was not that of a forking pair of branches at the end 
of these end-arms. I was aware of hesitation; I looked over the 
figure several times, always coming back to the ends of the branches, 
where I observed the bilateral arrangement of the terminal processes. 
I had a visual image of the first card, which clearly contained the 
common characteristics. Presently I said ‘I am in doubt.’” 

Zalof, Card 10 (December 4, 1912) “It is unmistakably a Zalof.” 
Time, 2.45 sec. Introspection: “I was clearly aware of sweeping 
my eyes first to the upper left-hand corner, then to the right-hand 
corner, and then to the lower side; in each case I observed that the 
terminal pair of branches was present. This fact was in the focus 
of my consciousness. I was less clearly aware at the time of the 
triangular form of the figure, and also of the fact that the figure 
was very irregular. I was aware of no pleasantness or unpleasant- 
ness and of no tension. The dominant thing was the fact of the 
terminal branches; and I responded affirmatively.” 

Zalof, Card 2 george gh 11, 1912) “It is.” Time, 3.75 sec. Intro- 
spection: “I had not a igh degree of certainty. First of all I 
observed the triangular Ae, then the bi-partite arrangement of the 
terminal arms. I was briefly aware of red coloring. Most of the 
time my attention was devoted to observation of the terminal pro- 
cesses. This observation was accompanied by a Bewusstseinslage 
of doubt and hesitation; and finally I found that I had responded 
affirmatively, without having deliberately made up my mind to do 
so. I believe that my lack of certainty was due to a doubt as to 
how many processes must be present at the ends of the branches 
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of the Zalof figures.” (Describe your Bewusstseinslage of doubt.) 
“This consisted in a complex mental process which was dominately 
emotional in character and describable in some such terms as doubt, 
uncertainty, confusion and the like.” (What was the emotion?) 
“ Neither of the terms pleasant nor unpleasant does justice to the facts.” 
(What other contents were present?) “As I remember it, the affective 
component was unpleasant; the other components of uncertainty and 
hesitation I can not now describe fully.” 


Zalof, Card 8 (December 11, 1912) “It is not.” Time, 3 sec. Intro- 
spection: “My first glance at the figure revealed its general form. 
Then my attention concentrated upon the terminal arborizations, and 
I was distinctly aware of passing my regard from one corner of the 
figure to another, and of pausing at each corner to examine the 
number and arrangement of the termirial processes. I found the 
arrangement to be perfectly regular, and in fours; moreover, the 
minute terminal arborizations which I found in the original figures 
were now lacking. My consciousness of the regular arrangement and 
of the absence of minute terminal arborizations was followed by 
my negative response.” 


Deral, Card 1 (February 12, 1913) “ Yes,—it all depends upon what 
is the color of the left-hand side.” Time, 8.4 sec. Introspection: 
“I was aware of looking for certain characteristics,—the notch, the 
straight side, the color, and the further extension in a posterior 
direction of the colored side. My awareness of these characteristics 
was present in vocal-motor verbal terms. I found all of them except- 
ing color; at first I was aware of a tendency toward a negative 
reaction; this was an emotional sort of a thing which I can not 
now describe. Then there appeared a series of vague and sketchy 
vocal-motor images of which the following is the purport: ‘ Yes, 
it is gray; but I think I can find a little blue in that gray, so I will 
say yes. The verbal imagery was much. more vague and sketchy 
and fragmentary than these words indicate. My attention was on the 
left-hand side of the figure.” 

Deral, Card 4 (February 19, 1913) “No.” Time, 5 sec. Intro- 
spection: “I was aware of an Aufgabe,—a definite set or tendency,— 
to look for color on the left-hand side. I noted that this side was 
white but there was no tendency to react. My eyes swept to the 
other side which I saw was colored, a violet color; again there was 
no tendency to react. I began to seek for confirmation of other 
characters; the rectilinear ‘snout’ region at the base of the right- 
hand side attracted my attention. From the ‘snout’ characteristic 
my attention returned to the left-hand side; I was aware of a 
slight shock when it proved to be gray. My negative response 
followed.” 

Deral, Card 5 (February 19, 1913) “No.” Time, 6.6 sec. Intro- 
spection: “I was aware of an Aufgabe,—a tendency to look for color 
on the left side. I found color in this region. Next I observed the 
two rectilinear sides; I was conscious of them only for a moment. 
My attention was next attracted to the right-hand side, where I 
became aware for the first time that the hairs were absent. I then 
tried to remember whether hairs were always present in the original 
figures; this consisted in a tending to say, repeatedly, ‘did it have 
hairs?” I almost spoke these words aloud. Before the problem was 
settled my attention was attracted to the blotches on the right-hand 
side of the figure and I reacted immediately in negative fashion.” 


78 FISHER 


Deral, Card 8 (February 26, 1913) “It is not.” Time, 3.2 sec. 
Introspection: “First of all, I noted the presence of hair around 
the border; and I tended to react affirmatively. As far as I can 
remember, this tendency consisted in an internal and organic welling- 
up; it also consisted in a tendency to reach out my right-hand, which 
was lying in my lap. My attention then went to the left-hand side, 
where I found the rectilinear edge. My attention paused. It then 
swept back to the right side which I found to be colored. The next 
thing I knew I had reacted negatively.” 


Deral, Card 11 (February 26, 1913) “ Yes, I think so.” Time, 7.4 
sec. Introspection: “First of all I examined the color, then the 
rectilinear side on the colored half, and then the short rectilinear 
side at the base of the uncolored half. I next noted the dots on 
the uncolored half and examined these very carefully, noting that 
they were dots and not hairs. Finally I reacted positively with much 
confidence; this confidence consisted largely in pleasantness. As soon 
as I had reacted, I remembered visually that this figure had possessed 
no cilia; immediately I added ‘I think so’ to my response.” 


Deral, Card 12 (February 26, 1913) “Yes.” Time, 5.6 sec. Intro- 
spection: “First I attended to the hair on the right side. Then I 
looked at the left-hand side. I found numerous short hairs in parallel 
rows. Then I attended to color, and then to the rectilinear ‘snout’ 
at the base of the right-hand side. All of this time I was aware of 
an increasing feeling of pleasantness; and finally I found that I had 
reacted with a good deal of confidence. Afterwards I remembered 
that I had failed to note whether the notch was present and also 
the long straight side in the left-hand periphery.” 

Deral, Card 13 (April 16, 1913) “ Yes.” Time, 6 sec. Introspec- 
tion: “My attention went first to the left-hand side; I remember 
that it was blue and very much smaller than the right-hand side. I 
was next aware of a series of three visual images of figures which 
I have seen in the original series, togeiher with vocal-motor verbal 
imagery of ‘rectilinear side.’ Then followed a period of hesitation, 
during which each of these visual images vas in turn compared with 
my perceived figure,—i. e., each image was in turn projected beside 
the objective figure. I found in each case that both image and percept 
possessed two rectilinear sides; in each case the coloring was on the 
appropriate half. Finally I found that 1 had reacted affirmatively.” 

Deral, Card 17 (April 16, 1913) “I am in doubt.” Time, 4 sec. 
Introspection: ‘I first observed the left-hand side and found it 
colored; my regard then passed to the right, which I found to be 
covered with dots. I then noticed the rectilinear side of the anterior 
region of the left-hand part. My regard then swept to the right and 
I observed the lower rectilinear side. As yet I was aware of no 
tendency to react affirmatively. Then my eyes swept back and I 
found that the median line was rounded and not pointed as it usually 
is. I hesitated, and finally replied ‘I am in doubt,’ because I could 
not remember whether the notch must always have a point.” (De- 
scribe your hesitation.) “I was not aware of visual images. My 
hesitation simply consisted in a tense uncertainty and suspense, which 
was unpleasant. It was not a bodily tenseness.” 

Deral, Card 18 (April 16, 1913) “Gee whiz! I am in doubt.” 
Time, 8 sec. Introspection: “My attention was first attracted to the 
colored half, where it was held for a moderate interval. My regard 
then swept across the figure, and I noticed that the other half was 
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uncolored. I observed next the two rectilinear sides and then the 
notch. I became aware of doubt and tenseness; presently my regard 
and attention returned to the colored left-hand part. I was aware 
then of hesitation, which amounted almost to a mental paralysis; my 
regard could not be moved, and an inhibition of some sort occurred. 
I was not aware of any effort to compare the colors with those of 
the members of the Deral series, nor was I aware of any verbal 
imagery of ‘uniform color’ and the like. My awareness of the color 
was accompanied simply | by this mental tension and unpleasantness. 
I then gave my reaction.” 

Kareg, Card 3 (March 5, 1913) “ Yes, I think so.” Time, 10 sec. 
Introspection: “First of all mv attention was attracted to the left- 
hand part. I then saw the polylateral form, but I observed that one 
of the sides was concave. This concavity attracted my attention for 
a considerable time, and my observation of it was accompanied by 
slight tension and unpleasantness. My eyes then swept to the con- 
necting section and then to the right-hand part. Presently they re- 
turned to the concave side. I noted the greater thickness at the 
center than at the periphery, and finally responded affirmatively, my 
uncertainty having to do with the concave side.” 

Kareg, Card 5 (April 24, 1913) Observer turns away. Time, 1 
sec. Introspection: “My glance fell first upon the region of the 
left-hand side, which ordinarily adjoins the upper boundary of the 
connecting part. From this point I started to count; and I saw that 
the rest of the figure was lacking. Nevertheless, I later continued 
my counting; this may be explained perhaps by the fact that the sides 
were so well-differentiated. I was clearly aware of the presence of 
six sides.” 


OsserveR E 

Zalof, Card 2 (November 18, 1912) “Yes.” Introspection: ‘“ My 
attention went in turn to the triangular body, the limbs, and the red 
nucleus. In each case, my impression was ‘accompanied by a vocal- 
motor verbal image, in the first case of ‘ triangular body,’ then ‘three 
limbs breaking up at end,’ and finally ‘red nucleus.’ At the time 
of my observation of the central nucleus, I had a visual image of 
the central parts, the circle surrounded by the pear-seed-shaped bodies. 
When that came up, I unhesitatingly said ‘ yes.’ Almost from the 
beginning I was aware of a tendency to react ‘yes,’ in vocal-motor 
terms.” 

Zalof, Card 3 (November 18, 1912) “No.” Introspection: “As 
soon as my regard fell upon the exposed figure, I was aware of a 
vocal-motor verbal image of ‘three limbs branching at end’ and 
also of a visual image of a member of the original series, which had 
three long limbs. I then had a vocal-motor tendency to react ‘no.’ 
Then I became aware of the nucleus; I observed this long enough to 
see that it contained five parts. My negative reaction followed.” 

Zalof, Card 4 (November 18, 1912) “No.” Time, .75 sec. Intro- 
spection: “At the very outset I was aware of a vocal-motor image 
of ‘three limbs;’ then my perception of the figure became clearer; 
almost immediately I had a vocal-motor image of ‘four limbs’ and 
also an image of ‘no red nucleus.’ My ‘no’ followed upon my 
perception of the four limbs.” 

Zalof, Card 7 (November 25, 1912) “Yes.” Introspection: “At 
the very first moment, I decided that the figure was a Zalof. This 
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decision followed upon my perception of the general form and the 
red nucleus, and it consisted in a comparison of my percept with 
a visual image. A vocal-motor ‘yes’ appeared, but was inhibited 
by a closer observation of the nucleus. The visual image became 
clearer in consciousness than my actual percept, and I was aware of 
turning my attention from the visual image to the percept, and of 
examining the nucleus. This examination was difficult on account of 
the small size and indefinite drawing; but after I had observed the 
center, I decided that it was a Zalof and responded with ‘yes.’ Just 
before the stimulus disappeared I noted that each arm split into two 
terminal divisions. I was aware of a vocal-motor image of ‘three 
arms.” (Describe your first visual image.) “It was similar in 
form to the stimulus. It was a vague sort of a thing, and had rather 
long tentacles. My first vocal-motor ‘yes’ occurred before this visual 
image became very clear in consciousness.” (Describe your last 
decision that it was a Zalof.) “This was nothing more than com- 
parison with my visual image.” 

Zalof, Card 8 (November 25, 191z) “No.” Introspection: “I 
observed the shape of the figurethe triangular body, the three 
tentacles,—and was aware of a vague visual image of a Zalof. , With 
my awareness of the form, I had a vocal-motor image of ‘yes.’ My 
eyes then focussed upon the nucleus, and the visual image cleared 
up with respect to its nucleus. A vocal-motor image of ‘not similar’ 
occurred. The rest of the time before my reaction was taken up 
in an examination of the center of the stimulus, in an effort to find 
whether anything occurred similar to the center of the image. The 
lines in the center of the stimulus were confused, and I could not 
be sure as to the nature of the central parts. My examination was 
accompanied by strain, which was localized in my eyes and forehead; 
I finally found that the perception did not correspond to my visual 
image, and I reacted negatively.” 

Zalof, Card 10 (November 25, 1912) “Yes.” Introspection: “My 
awareness of the shape of the stimulus was accompanied by a visual 
image of a very long-armed Zalof. The stimulus had no triangular 
body; it was all arms, and I was aware of a tendency to say ‘no.’ 
My attention shifted to the nucleus, which I had difficulty in observ- 
ing; I was aware of strain in my eyes and brow, and of a forward 
movement of my body. A visual image of a nucleus appeared; the 
image and the percept corresponded, my attention being primarily 
upon the nucleus. I was aware of unpleasantness, and finally of vocal- 
motor imagery of ‘very ugly.’” 

Zalof, Card 6 (January 13, 1913) “No.” Time, 1.6 sec. Introspec- 
tion: “ My attention went first to the general shape, and I was aware 
of a vocal-motor image of ‘no.’ Immediately this was inhibited, the 
inhibition consisting in the appearance of a vocal-motor image ‘see 
nucleus.’ Then I observed the nucleus, and was aware of vocal-motor 
images of ‘blue’ and ‘long-shaped.’ My negative reaction followed.” 

Zalof, Card 14 (January 13, 1913) “Yes.” Introspection: “ First 
of all my attention went to the nucleus. I found that the three apple- 
seed-shaped bodies were not separated and I hesitated upon this 
feature. Then came a vocal-motor image ‘look at rest,’ and I was 
aware of an attitude of desiring to exclude the figure on the basis of 
other characteristics, but of being reluctant to exclude it upon the basis 
of the nucleus alone. My attention went to the other eatures, and 
presently I was aware of a verbal image, vocal-motor, of ‘rest right.’ 
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My fixation returned to the nucleus, and the verbal imagery appeared 

‘can not throw it. out on that.’ My affirmative reaction followed.” 
(Describe your attitude.) “1 was aware of uncertainty about the 
nucleus; I could not clearly distinguish its parts. My attention then 
went to other parts of the figure.” 


Zalof, Card 17 (January 25, 1913) “Yes.” Time, 2.6 sec. Intro- 
spection: “My attention went first to the pseudopodia. I was aware 
of a vocal-motor image ‘arms right; are branched.’ My attention 
then shifted to the nucleus. Then came a vocal-motor image of ‘ right 
shape; not red,’ followed by ‘doesn’t need to be.’ Then came my 
affirmative reaction.” 


Zalof, Card 13 (January 27, 1913) “No.” Time, 2 sec. Introspec- 
tion: “At the outset my attention happened to fall upon the nucleus, 
and I was aware of a vocal-motor image of ‘no nucleus.’ My 
reaction ‘no’ followed before I noticed the extremities at all.” 


Deral, Card 3 (December 9, 1912) “No.” Time, 1.75 sec. Intro- 
spection: “My attention went to the central part of the uncolored 
side. The vocal-motor verbal image “no point’ occurred; then came 
the vocal-motor image ‘one orange.’ A visual image of a correctly 
pointed central line occurred. I observed that the central line between 
the two halves of the percept bulged toward the left. Toward the 
close of my observation I was aware of strain in my forehead, and 
of mild unpleasantness. My reaction followed. Vocal-motor imagery 
of ‘ugly’ occurred.” 

Deral, Card 5 (December 16, 1912) “Yes.” Time, 5.6 sec. “I 
was aware of a series of rapid changes of fixation, or at least of 
attention, and as my regard fell upon a part of the figure I named 
it in vocal-motor images. The vocal-motor images were as follows: 
‘point, blue,’ ‘square edged,’ ‘pseudopodia. Then came a vocal- 
motor ‘yes’ which was not inhibited.” (Were you aware of any 
‘yes’ attitude before your inhibited ‘yes?’) “Yes. After my verbal 
image of ‘blue’ I was aware of a vocal-motor image of ‘yes’ which 
persisted.” 

Deral, Card 7 (December 16, 1912) “ Yes.” Time, 2.75 sec. Intro- 
spection: “I had great difficulty in observing the figure, because it 
was so small. I was aware of straining forward. My attention 
shifted without shifts of fixation; as it fell upon certain parts of 
the figure, vocal-motor images appeared. They were as follows: 
‘right pointed;’ ‘left notch, colored;’ ‘straight edge;’ ‘ pseudopodia 
off.” Somewhere during this process the vocal-motor image ‘yes’ 
occurred which was inhibited by my attraction of attention to other 
features. I was also aware of vocal-motor imagery ‘very small,’ 
and then of ‘size does not matter.’” 

Deral, Card 9 (January 11, 1913) “Yes.” Time, 12.25 sec. Intro- 
spection: “At the very first, I was aware of a vocal-motor image 
of ‘yes,’ which was inhibited by my effort to find a_ well-defined 
straight line in the lower left periphery of the figure. This line was 
straight, but it did not break off sharply, as it should. The rest 
of my observation consisted in a series of vocal-motor images, repre- 
senting an argument as to whether I could decide that the lower 
line was straight enough to call the figure a Deral. I also verified 
my other elements, in shifts of attention and corresponding vocal- 
motor verbal images. The following were the images: ‘left colored, 
right not;’ ‘pseudopodia;’ ‘point;’ ‘notch.’ My attention then re- 
turned to the lower left.” (Describe your vocal-motor verbal argu- 
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ment.) “I can remember the following verbal images: ‘isn’t square ;’ 
‘is square;’ ‘doesn’t end sharply; is ending sharply necessary? Al- 
ways was in others; was not in my definition; so we will call it 
Deral.’” 


Deral, Card 2 (January 18, 1913) “Yes.” Time, 3.2 sec. Intro- 
spection : “ My attention went first to the left-hand figure, and the 
vocal-motor image of ‘some brilliant red’ appeared. I looked at 
that red for a while, simply as red. Then my attention shifted, and 
as it fell upon various parts of the figure, vocal- motor images repre- 
senting thost parts occurred, as follows: ‘lower line;’ ‘notch;’ 
‘striations.’ Then my affirmative reaction followed.” 


Deral, Card 4a (January 18, 1913) “Yes.” 11.2 sec. Introspection: 
“ First of all my attention went to the form of the figure and a vocal- 
motor image of ‘turned aside‘ appeared. I then verified all of 
my essential features in terms of shifts of attention and correspond- 
ing vocal-motor images as follows: ‘color;’ ‘straight edge;’ ‘notch;’ 
‘striations.’ Then for a time I considered as to whether the state- 
ments of my definition, that the right-hand side was uncolored and 
the left-hand side was colored, could be changed so as to admit of 
an upper side being colored and a lower side being uncolored. This 
consideration was vocal-motor verbal, essentially, but I can not now 
remember all of the imagery. Throughout it my attitude was to 
include rather than to exclude. The verbal images which I can 
remember were ‘definition right-left, this upper-lower.’ ‘ Possible to 
consider merely laid on side.’ ‘Lower is to right, so can call it 
Deral.’” (How did that attitude appear?) “It appeared in an effort 
to find reasons for including the figure, rather than for excluding it.” 


Deral, Card 17 (January 27, 1913) “Yes.” Time, 68 sec. Intro- 
spection: “My attention passed over the figure, and the points upon 
which I fixated were characterized in vocal-motor images as follows: 

‘straight edge;’ ‘colored;’ ‘curve;’ ‘notch.’ Then my attention went 
to the median line, and the vocal-motor imagery of ‘but has a notch, 
point isn’t sharp but is there.’ I was aware of strain and tension 
in my brows and eyes. Finally my affirmative response followed.” 


Deral, Card 18 (January 27, 1913) “Yes.” (Frowns strongly.) 
Time, 4 sec. Introspection: “ My attention went immediately to the 
color of the left-hand body. A vocal-motor image of ‘good Lord!’ 
appeared as I observed this. My attention then went to other fea- 
tures, and as my fixation fell upon them verbal images occurred, as 
follows: ‘straight edge;’ ‘curved;’ ‘notch and point;’ ‘ detached bod- 
ies;’. ‘pseudopodia;’ ‘shape right.’ My attention then returned to 
the color, and I was aware of a vocal-motor consideration as to 
whether I could include the figure in spite of its color. I can 
remember the following imagery: ‘definition says, left colored, color 
may vary.’ ‘According to the definition it is a Deral.’ ‘Should like 
to change definition to read ‘left colored but color same for a given 
individual.’ I was aware of extreme unpleasantness. Finally my 
affirmative response followed.” (How completely was your vocal- 
motor consideration of the color present?) “It was rather com- 
plete. I can not give it exactly.” 


Tefoq, Card t (February 3, 1913) “ Yes.” Time, 12 sec. (Observer 
frowns markedly after 9 sec.) Introspection: “I was aware of shift- 
ing of attention to various parts of the figure, and of verbal images 
corresponding to the parts upon which my attention fell. The fol- 
lowing were the verbal images; ‘central body right;* ‘green;’ ‘ crow’s 
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foot ;’ ‘ violet bodies.’ With the last I was aware of hesitation; verbal 
imagery of ‘don’t know whether’ appeared, and I was aware of 
wondering whether the presence of these violet bodies would make 
it necessary to exclude the figure. My attention then went to the 
periphery, and the following verbal images occurred (vocal-motor) : 

‘circular ;’ ‘cut, but small.’ Then my attention went back to the 
violet bodies, and I was aware of more hesitation, of tension in my 
brows and of a straining toward the stimulus. Vocal-motor imagery 
of ‘outer may be colored.’ My affirmative reaction followed. 
Throughout my observation of this card, I was aware of an attitude 
of including the figure, if possible. My problem seemed to be, ‘let’s 
see if we can call this a Tefog.’” 

Tefoq, Card 5 (February 3, 1913) “Yes.” Time, 82 sec. Intro- 
spection: “My attention shifted to various parts of the figure, and 
the points upon which it fell were characterized 1n verbal] images, 
as follows: “picture frame;’ ‘central body right.’ My attention then 
went to the periphery. ‘Too circular ;’ ‘cut.’ My attention then 
shifted to the triangular patch, and a vocal-motor image of ‘small 
body’ appeared. I hesitated upon the central part in the small body 
and finally appeared a verbal image of ‘that’s right,’ followed by a 
return of my attention to the periphery and the background. The 
following vocal-motor images occurred: ‘uncolored;’ ‘color may 
vary; “ng pseudopodia,—not always pseudopodia ; ‘too circular.’ 
Finally, ‘nothing in definition against this.’ Then my affirmative 
response followed. I did not look for the crow’s-foot.” 

Tefoq, Card 3 (February 8, 1913) “No.” Time, 28 sec. Intro- 
spection: “My attention went to the outer edge, and never left it. 
The following vocal-motor images occurred: ‘not circular;’ ‘ general 
form circular ;’ ‘pseudopodia; too confounded irregular.’ Immediately 
my negative reaction followed. The experience was unpleasant in a 
mild degree.” 

Tefoq, Card 7 (February 19, 1913) “No.” Time, 2.2 sec. Intro- 
spection: “ My attention fell first upon the central body. The vocal- 
motor imagery of ‘edges curved, should be sharp’ appeared. My 
negative response followed, and I did not perceive the rest of the 
figure at all.” 

Tefoq, Card 10 (February 19, 1913) “Yes.” Titne, 8 sec. Intro- 
spection: “ My attention fell upon the central projection and vocal- 
motor imagery of ‘Gosh that’s ugly!’ occurred. {[ was aware of 
contraction of my brows and of unpleasantness. Then came vocal- 
motor imagery of ‘let’s do it systematically.’ My attention went 
then in turn to all of my essential features, and as my fixation fell 
upon each point vocal-motor images appeared, as follows: ‘sides 
green ;’ ‘right shape ;’ ‘top uncolored ;’ ‘ crow’s-foot;’ ‘ small triangle ;’ 
‘proper place.’ My fixation then went to the circular body, and verbal 
imagery occurred as follows: ‘shape right;’ ‘notch. Then came 
verbal imagery of ‘perspective awful ;> ‘no reason why it could not 
be. Then came verbal imagery of ‘got to say yes.’ My affirmative 
response followed. I was aware of unpleasantness and frowning. 
My attitude throughout was that I would like to reject that figure but 
could not find any valid reason for doing so.’ 

Tefoq, Card 12 (February 19, 1913) “Yes.” Time, 6 sec. Intro- 
spection: “ Noted successively different parts of the figure which were 
represented in vocal- motor imagery at the time, as follows: ‘crow’s 
foot;’ ‘shape;’ ‘green;’ ‘circular;’ ‘notch.’ My affirmative response 
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followed. Immediately afterwards I was aware of a visual image of 
the figure, and I am quite sure that the small blue triangle was miss- 
ing. Before the exposure terminated I did not look for it or notice 
it.’ (What was the immediate antecedent of the appearing of 
your visual image? “I do not know. It just camé in while I was 
thinking about the shape of the figure, before introspecting.” 

Kareg, Card 4 (March 5, 1913) “No.” Time, 4.6 sec. Introspec- 
tion: “This was an exceedingly unpleasant experience. My fixation 
went first to the left-hand body; it remained there, and the rest of 
the figure was not perceived. I was then aware of a highly increased 
mental activity, in which I considered in vocal-motor verbal fashion, 
whether the two-sided pyramid was possible for a Kareg figure. Al- 
though there was nothing in my definition against it, I insisted that 
the pyramidal Kareg figures had had either five or three sides and 
never two sides. I can remember the following vocal-motor image: 
‘can not throw it out, but none like it.’ On the basis of this aware- 
ness that none of the figures were like the present one, I rejected it. 
Throughout my observation, I had an attitude of wanting to throw 
out the figure, if possible. This was largely emotional.” 


B. THe Main Process oF CLassiFy1NG. 1. Nature of the 
Process. In every case, the observers’ classifyings were con- 
stituted by a peculiar and more or less persistent course or 
direction of consciousness, which consisted in the fact that 
attention passed successively to those regions of the classifi- 
cation-figure whose counterparts in the generalization-series 


had contained essential features. If the feature were defi- 
nitely present (objectively) in the classification-figure, it stood 
out briefly and easily in the observer’s attention; and the 
course of consciousness continued without interruption. In 
many instances, the conspicuous and first-established general 
features (when definitely present) were noted in exceedingly 
brief fashion, usually without a high degree of attention; the 
observers were then vaguely aware of the general shape of 
the figure. The finer and less gross features, -when obviously 
present, usually stood out in somewhat greater clearness ; this 
would follow, of course, from the mere fact that the observer 
was obliged to spend slightly more time in his examination 
in order to make sure of their presence. 

This course of attention persisted either until the regions 
of all the essential features had been examined, or until an 
essential feature failed to stand out rapidly and clearly as the 
regard passed to its region, or until a striking non-essential 
feature attracted the attention. In either of the two latter 
cases, the region in question became unusually focal. If an 
essential feature were obviously absent, the course of the 
attention was usually terminated abruptly; sometimes, how- 
ever, it resumed its course after the interruption.*® If the 
essential feature were neither definitely present nor definitely 


® Cf. Cautious classifications, p. 93. 
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absent, the attention was arrested for a longer or shorter 
time upon the region ; and strains, tensions, and unpleasantness 
often made their appearance. After a time, the normal course 
of consciousness was resumed, usually in a less rapid and 
facile manner—+, ¢., the observers proceeded cautiously. 

In the great majority of cases, the observers’ attention 
went first to those regions of the grosser general features 
which had first been established as essential. Yet the observ- 
ers never reported that they searched for these regions; in- 
stead, the features themselves, if present, flashed out in 
consciousness at the first glance, whereupon the observation 
continued. With the Zalof cards, for example, the observers 
usually attended first to such conspicuous features as the mere 
triangularity, or the general outline, or the form of the central 
parts; and later they explored the tentacle terminations, or 
other finer details. When a conspicuous essential feature was 
present in altered form, the observers found that their regard 
was fastened at the outset upon its region. If an inconspicu- 
ous general feature were altered, the observers usually did not 
become aware of the fact until attention, in its ordinary course, 
reached the altered region. 

Thus the main process of classifying—the observers’ man- 
ner of perceiving the classification-figures—was characterized 
for consciousness by a passing of attention in more or less 
rapid succession to the regions of the essential features, 1. ¢., 
by a successive definitizing and focalizing in consciousness of 
these regions. This may be regarded as an attention-activity 
of questioning,—‘ Does it have the general features?’; and 
the ready standing-out of the feature itself, or its failure to 
stand out, when attention passed to its region, constituted 
respectively the affirmative and negative answers to the ques- 
tion. When an essential feature neither stood out in ready 
fashion nor failed definitely to appear, the observers gave 
their answers in a hesitant fashion. 

2. Component and Concomitant Processes of the Main Pro- 
cess of Classifying. a. Perception of the figure: In many 
cases the process of classifying operated solely upon the 
visual structural basis furnished by the perception of the 
exposed figures.’ b. Additional contents: Very frequently, 

7 Cf. especially A; affirmative, Zalof, Cards 7 and 10, p. 62, p. 63; 
Kareg, Card 1, p. 6s; negative, Zalof, Card 3, p. 62; tetoa, Card 4 
. 64; a ty 11, p. 64; Kareg, Card 8, p. 65; hesitant, Zalof, Card 11, 

63. B: affirmative, Zalof, Card 17, pp. 68f, first part; negative, 
Zalot, Card 9, p. 66; Card 12, p. 67; hesitant, Tefoa, Card Il, p. 70. 
C: afirmative, Cards 8 and 5, p. 73; 9g Zalof, Cards 9 and 13, 
a 73 Ds: affirmative, Zalof, Card 10, : Deral, Card 12, p. 78; 
negative, Zalof, Card 8, p. 77; Deral, fy 8, p. 8; hesitant, Zalof, 
Card 2, p. 76; Deral, Card 18, p. 78. 
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however, the classifying was not so simple as this mere play 
of attention upon the classification-figure itself. In such 
cases, the observers reported the presence of other com- 
ponents besides their visual perceptions of the exposed figure. 
These additional components were of two sorts: a. Imag- 
inal or sensory contents which reinforced the observers’ find- 
ings during their examinations of the stimulus-figures them- 
selves; and §. Imagery of the original series. 


«. The contents which reinforced the observers’ findings were usually 
verbal, but often non-verbal kinaesthetic. When verbal, they were usu- 
ally identical with verbal images which had previously occurred during 
the first and later examinations of the generalization-figures. These 
images emerged as the observer’s glance fell upon the corresponding 
region of the figure; and they appeared spontaneously and rapidly, 
usually with no specific recognition or conscious reference to the 
original series. Apparently they referred only to the present figure, 
whose examination they reinforced. The verbal imagery varied, 
according to whether the essential feature was present or absent in 
the region observed. When this feature was definitely present, the 
verbal imagery usually consisted merely in the verbal characterization 
itself.8 Sometimes, however, the imagery included words which 
expressed the correctness of the feature, as it stood out (E, Zalof, 
Card 17, p. 81). Again, the verbal reinforcing imagery occurred in a 
slightly changed form, as if it were an answer to a question: it stated 
that a figure possessed a specified essential feature (B, Tefog, Card 
4, ‘steps washed in green,’ ‘triangle blue,’ pp. 69f). When, on the other 
hand, an essential feature was dissimilar or definitely absent, the verbal 
reinforcing imagery included words which expressed the absence or 
dissimilarity of the feature.® Or the verbal images were not identical 
with previously-employed designations, but instead they consisted in 
— which specified the nature of an altered region in the stimulus 
itself.1° 

The non-verbal kinaesthetic reinforcing contents consisted sometimes 
in imagery of the eye-movements of examining the figure.'! and some- 
times in internal imitations of the figure (cf. p. 103) which were often 
marked by discomfort and unpleasantness.1? 

8. The imagery of the original series was usually concrete visual, 
but sometimes verbal. When visual, this imagery made its appear- 
ance sooner or later after the exposure of the stimulus; the observer 
compared it with the stimulus figure, attending alternately to corre- 
sponding regions of percept and image. Thus the main classifying- 


8 B, Tefoq, Card 3, p. 69; Card 4, pp. 60f. E, Zalof, Card 2, p. 79; 
Deral, Card 5, p. 81; Tefoq, Card 12, pp. 83f. 

® B, Deral, Card 1, ‘not colored,’ pp. 7of. E, Zalof, Card 4, ‘no red 
—* p. 79; Card 13, ‘no nucleus,’ p. 81; Deral, Card 3, ‘no point,’ 
p. 81. 

10 B, Zalof, Card 6, ‘has rounded corners,’ p. 66; Deral, Card I. 
‘black,’ p. 71. E, Zalof, Card 4, ‘four limbs.’ p. 79; Card 6, ‘blue,’ 
‘long-shaped,’ p 80; Tefog, Card 7, p. 83. C, Zalof, Card 6, p. 72. 

11 B, Zalof, ard I, pp. 65£; Card 4, p. 66. C, Zalof, Card 11, p. 73; 
Deral, Cards 1 and 5, pp. 74, 75. 

12C, Deral, Card 8 p. 74; Zalof, Card 2, p. 72; Card 4, p. 72; 
Kareg, Card 2, p. 73. 
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process ran its course in terms both of percept and image. The 
imagery was often relatively complete, sometimes presenting those 
members of the original series which resembled the stimulus, and 
sometimes presenting the extremes, in size and form, of the original 
(generalization) series. Again, the concrete visual imagery was frag- 
mentary, presenting that part of the original figures which was dis- 
similar or absent in the stimulus.2% 

The occurrence of concrete imagery of the original groups during 
the observers’ examinations of the classification cards may be corre- 
lated with two conditions: a. The number of times the observers had 
examined the generalization-groups, or the number of their classifica- 
tions upon past occasions; and b. the nature of the classification- 
judgment,—whether facile (affirmative or negative) or hesitant. No 
observer ever reported the invariable presence of imagery of the 
original groups with any one type of judgment; and the relative 
number of the judgments of any one of the three varieties which 
actually involved such imagery varied widely with the different observ- 
ers. For a more complete treatment of this subject, cf. Individual 
Differences, pp. 106 ff. 

The verbal imagery of the original series sometimés accompanied 
the concrete visual. It invariably consisted in words characterizing 
an essential feature which was lacking in the stimulus.’ 


3. The Initiation of the Main Process of Classifying. The 
classifying-process was usually anteceded only by the hearing 
of the experimenter’s question: ‘Is this a Zalof (or Deral, 
etc.) ?? and by the immediate appearance to consciousness of 
the figure for classification. No observer ever reported a 
definite Aufgabe-consciousness of accepting the task, or of 
setting up a goal-idea, or of self-instruction to adopt a certain 
procedure, or of explicit questioning—‘ will it have the Zalof 
(or Deral, etc.) essentials” Instead, the questioning response 
of attention which was characteristic of the classifying-pro- 
cess followed immediately upon the perception that the stimu- 
lus was exposed. 


Under certain conditions, however,—when the attention was arrested 
by a striking variable or by a markedly dissimilar essential, or when 
a premature tendency to respond had occurred,—the observers occa- 
sionally reported the presence of concrete or verbal imagery which 
was followed by a turning of attention to a new region, 1. e., which 
initiated the reinstatement of the main classifying-process. This 
imagery usually presented a part of the figure which had not yet been 
investigated. When this was the case, it was sometimes visual (B, 


13Cf. A: affirmative, Deral, Card 4, p. 64; hesitant, Deral, Card 
2, p. 64; Tefoqg, Card 13, p. 65. B: negative, Zalof, Cards 6 and 17, 
pp. 66, 68; hesitant, Zalof, Card 10, p. 67: Card 2, p. 68; Tefoq, Card 
I, with attention to background, p. 69; Card 10, p. 70. C: affirmative, 
Zalof, Card 7, p. 72; negative, Kareg, Card 8, p. 73. D: affirmative, 
Zalof, Cards 5 and 7, pp. 75, 76; hesitant, Zalof, Card 9, p. 76; Deral, 
Card 13, p. 78. E: affirmative, Zalof, Card 2, p. 79; negative, Deral, 
Card 3, p. 81; hesitant, Zalof, Card 8, p. 80; Card 10, p. 8. 

14B, Zalof, Card 6, ‘bifurcation,’ p. 66; Tefog, Card 5, ‘hi-’ 
(hieroglyphic), p. 69. E, Zalof, Card 4, ‘three limbs,’ p. 79. 
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Deral, Card 2, noting of right periphery, p. 71); more often, how- 
ever, it was verbal,—either consisting of words which designated the 
essential feature subsequently investigated (B, Tefoq, Card 6, ‘green 
wash,’ p. 70), or taking the form of definite self-instruction to note 
the feature (£, Zalof, Card 6, ‘see nucleus,’ p. 80; Card 14, ‘look at 
rest,’ p. 80). When the imagery did not present a feature which was 
subsequently investigated it consisted in verbal self-instruction (EZ, 
Tefoq, Card 10, ‘let’s do it systematically,’ p. 83) or in other 
kinaesthesis (C, Deral, Card 2, shock, p. 75). In the great major- 
ity of cases, however, no imaginal antecedents whatsoever marked 
the reinstallation of the classifying-process.15 Here the series 
of examinings of the regions of essential features merely re- 
asserted itself’ after a more or less prolonged ge of interruption. 
In the light of these instances, it seems highly probable that wher 
the re-initiation of the classifying-process was immediately preceded 
by concrete visual imagery this latter is to be interpreted as consti- 
tuting the initial term of the process as reinstated, rather than as an 
Aufgabe-consciousness, an awareness of intending to continue the 
investigation. That is, the process re-commenced in concrete imaginal 
terms, instead of in perceptual terms. 

It occasionally happened that an observer verbalized a classification- 
judgment before his survey of the figure was complete. Under these 
conditions he usually became aware, immediately afterwards, of the 
inadequacy of his observation, in terms of vague imagery of that 
part of the figure which had not been investigated; and a renewal 
of the process of classifying was initiated. When such images occurred 
before the figure was completely removed from view, they were fol- 
lowed by a rapid passing of the regard to that part of the figure which 
had previously escaped notice. If, however, the figure could no 
longer be seen, the imagery was followed by an effort to make a 
careful examination of the neglected region, in a visual image of the 
stimulus,—an effort which was not always successful.15 At other 
times the imagery in question was accompanied by strain and affective 
content; and the whole functioned as a regret that the response had 
been given so soon (C, Zalof, Card 7, p. 73). Again, the imagery 
functioned—with or without the additional kinaesthetic and affective 
contents—as a desire to see the figure again, or merely as an aware- 
ness that certain parts of the figure had not been seen (E, Tefogq, 
Card 5, p. 83. D, Deral Card 12, p. 78). Even in such cases, however, 
it usually happened that the main process of classifying was rehabili- 
tated spontaneously—operating in verbal or visual imaginal terms— 
with no antecedent contents whatever..® Here, too, then, it seems 
most probable that the antecedent imagery, where it occurred, is to 
be regarded as an initial term of the reinstated process of classifying, 
rather than as an Aufgabe or intention. Thus the only instances in 
which unequivocal contents of intending to investigate certain parts 
of the figure were present were the few cases, cited above, where 
observers reported verbal images of self-instruction, or contents 
which did not present parts later investigated. The continuous 
sequence of experiences which constituted the process of classifying 
followed immediately upon the awareness that the exposure had been 


15 C, Zalof, Card 7, p. 72; Deral, Card 12, p. 75. A, Zalof, Card 
, p. 63. 
16 4, Deral, Card 4, p. 64; B, Zalof, Card 1, p. 65; Card 10, p. 67; 


Card 12, p. 67; Card 17, p. 68; Tefoq, Card 4, p. 69. C, Deral, Card 
2, p. 74. D, Deral, Card 11, p. 78. 
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made, after the hearing of the verbal instructions; it was never in- 
stigated by the occurrence of self-instruction of any sort, and only 
upon rare occasions did such instruction mediate its reinstatement 
after an interruption. 


C. THE FINER COMPONENTS OF THE PROCESS OF CLAsSi- 
FYING: THE BEHAVIOR IN CONSCIOUSNESS OF THE FEATURES 
OF THE CLASSIFICATION-Ficures. Thus far we have exam- 
ined the process of classifying in its larger aspects,—its gen- 
eral nature, its structural aspects, its manner of initiation. 
We shall now consider its finer component processes. These 
latter consist in the behavior in consciousness of the specific 
regions over which or to which attention passed in its main 
course over the figure. 

1. Behavior in Consciousness of Obviously Present Essen- 
tial Features: Facile Affirmation. a. Normal: As has been 
pointed out, when asked to state whether a figure was a Zalof 
(or Deral, etc.), the observers adopted a mode of observa- 
tion which in itself constituted a behavior of questioning ‘ does 
it possess the essential features?’; 4. ¢., the attention passed 
in more or less rapid succession to those regions of the figure 
which had been found to contain essentials. If a feature 
which the observer had found to be common was definitely 
present in the exposed figure, it flashed out into clear con- 
sciousness as the attention passed to and over its region; 
and this facile and often very brief standing-out of the fea- 
ture constituted in itself the affirmative answer to the ques- 
tion which was constituted by the peculiar course of atten- 
tion. Such a standing-out of an essential feature was some- 
times accompanied by additional imagery (cf. pp. 86 ff.), 
and it was frequently followed by an affirmation of some 
sort (cf. p. 91). If the observation had not as yet been 
completed, the attention shifted easily and readily to other 
parts of the figure, without any delay upon the region in 
question ; and if the observer did not note the absence of any 
essential feature, an affirmative response followed. The latter 
was sometimes verbalized before the course of attention 
reached its culmination..* (Cf. Premature Facile Affirma- 
tions, pp. 90 ff.). 

11 Cf. the following classifications: With no structural content other 
than the percept itself, A, Zalof, Cards 5, 7, and 10, pp. 62, 63; Kareg, 
Cards 1 and 5, p. 65; Deral, Card 5, p. 64. B, Zalof, Card 17, p. 68 
C, Zalof, Cards 8 and 5, p. 73. D, Zalof, Card 10, p. 76; Deral, Card 
12, p. 78. With imager of the original series (concrete visual), A, 
Deral, Card 4, p. 64. rod alof, Card 7, p. 72. D, Zalof, Card 7, p. 
76. E, Zalof, Card 2, p. 79. 

When verbal imagery which reinforced or supplemented the ob- 
servers’ findings was present (cf. pp. 8 ff.) it took the form of 
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b. Premature Facile Affirmations: The reader will have 
noticed that observers frequently responded prematurely, 
before the attention had passed to the regions of all the 
essentials. In such cases, the affirmation which was aroused 
by the standing-out of the first essential or the first few 
essentials was followed by an affirmative spoken response 
before the course of the process of classifying was completed, 
or in other words, the affirmative reaction-tendency here 
overcame the main classifying-process. Affirmative classify- 
ings of this sort are doubtless to be regarded as exaggerated 
forms of the classifyings in which a tendency to say ‘yes’ 
occurred before the close of the observation but was not 
actually followed by a spoken ‘ yes.” When the ‘yes’ was 
spoken in this premature fashion, however, the main process 
of classifying immediately reasserted itself, and it operated 
upon a basis of imagery of the stimulus, if the exposure 
had already terminated. That is, the attention passed to those 
parts of the image whose fellows in the percept had not 
been investigated. The observers were sometimes able to 
complete their classifyings in a glance at the disappearing 
stimulus, or else their imagery was definite with respect to 
the features which had not yet been investigated; when this 
was the case, they then proceeded to correct or to modify 
their premature response, or to indicate in some way that 
they were aware of the nature of the uninvestigated feature.** 
Sometimes, however, the observer’s imagery was indefinite 
with respect to the uninvestigated parts; and he merely indi- 
cated in some way his awareness that his observation of the 
stimulus had been incomplete.’® 
naming the feature which stood out at the moment; and the naming 
was sometimes accompanied by words which expressed the correct- 
ness of the feature: E, Zalof, ‘Card 17, p. 81. Cf, also the following 
affirmative classifications, in which the behavior in consciousness of 
the essential features was complicated by the presence of supple- 
mentary imagery: Verbal, B, Tefogq, —o 3 and 4, pp. 69 ff. E, 
Zalof, Card 2, p. 79; Tefoa, Card 12, Kinaesthetic of cye- 
movement, B, ‘Zalof, Card 1, p. 66. C, * Paice” Card 11, p. 73; Deral, 
Cards 1 and 5, pp. 74, top; 75. Kinaesthetic of internal imitation, sd 
Deral, Card 8, p. 74; Zalof, Card 2, p. 72. 

18 4, Zalof, Card 5, p. 62; Deral, Card 4, p. 64; Kareg, Card 5, 
p. 65. B, Zalof, Card 1, p. 66; Card 17, pp. 68f; Tefog, Card 4, p 
70. C. Deral, Card 2, p. 75; Card 8, p. 74; Card 12, p. 75. iB. 
Zalof, Card 5, pp. asf; Deral, Card 11, p. 78 E, Tefoa, Card 


12, p. 84. 

19 4, Zalof, Card 10, p. 63. C, Zalof, Card 7, p. 72. Sometimes 
the observer mentioned that his observation had not been complete, 
without describing his awareness of this fact; it seems highly prob- 
able, however, that this awareness was not essentially different from 
that present and described on other occasions. Cf. D. Deral, Card 
12, p. 78. E, Tefoq, Card 5, p. 83. 
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c. Cautious Affirmations: In many cases the observers re- 
ported that they had proceeded more cautiously, that the 
course of their attention was slower, and that the features 
stood out more clearly as they were successively noted. The 
more detailed and obscure features were here noted in a 
still more painstaking fashion. In the Zalof figures, for 
example, the observer examined the arrangement of the ten- 
tacle-ends of each of the three projections, instead of being 
satisfied with a single glance at one of them. As regards the 
conscious nature of the affirmative response itself, and the 
extent to which and the manner in which the behavior of 
the feature in consciousness was accompanied by other con- 
tents, the cautious affirmative reactions were similar to the 
other affirmative reactions. Indeed, the two sorts of classi- 
fications were often very difficuit to distinguish; it was almost 
impossible at times to draw a line between the slower ‘ facile 
affirmations’ and the more rapid ‘ cautious affirmations.’ We 
have undertaken to make the distinction chiefly because it 
was found to constitute a useful basis for pointing out certain 
differences in observation-type among our observers (cf. pp. 
105f, 108f, ff.).?° 

2. The Afirmative Response: The standing-out of the essen- 
tial characteristics, constituting as it did the affirmative answer 
to the question present as the peculiar behavior of attention 
during the observation of the classification-figures, was in the 
great majority of instances followed only by a turning-away 
from the stimulus and a verbalizing of an affirmation; rarely, 
the latter was preceded by imagery of ‘ yes." The affirma- 
tive response was sometimes imaged in verbal terms after 
only one or more essential features had stood out, before the 
course of the observation was complete; it was inhibited by 
the continuation of the course of attention.** On rare occa- 

20 The following introspections illustrate the cautious type of facile 
affirmation; many of them have been referred to in previous para- 
graphs, but i in later classifications they have been regarded as cautious: 
A, Deral, Card 5, p. 64 3B, Deral, Card 1, as far as mention of 
negative ‘tendency, m. yof. D, Zalof, Card 7, p. 76; Card 10, p. 
76; Deral, Card 11, p. 78; Card 12, p. 78. E, Zalof, Card 2, p 
79; Card 7, pp. 79f; Card 17, p. 81; * Deral, Card 5, p. 81; Card 7, 
p. 81; Tefog, Card 5, p. 83. 

21 4, Zalot, Card 5, p. 6a; Card 7, pp. 62f; < 10, p. 63; Deral, 
one 5. p. 64; Kareg, Card 1, p. 65; Card § 5, p. 65. B, Zalof, Card 

pp. 6sf; Card 17, P 68 ; ' Petco, Card 3, p. 69; Card 4 p. 69; 
Card 7, ‘yes-tendency,’ p. 70. D, Zalof, Card 10, p. 76. c, Falof. 
Card 2, p. 72; Card 11, b. 73; Card 5 Pp. 73; Card 13, ‘yes- tendency,’ 
p. 73; Kareg, Card 2, ‘yes-tendency,’ p. 73; Deral, Card 8 p. 74; 
Card 5, p. 75; Card 12, p. 75. E, Zalof, Card 17, p. 81; Tefoq, Card 


12, pp. &83f. 

23 F, Zalof, Card 2, p. 79; Card 7, p. 80; Card 8, p. 80; Deral, 
Card 5, p. 81: Card 7, p. 81; Card 9, p. 81. Cf. also ‘ yes-tendencies’ 
cited in footnote 21. 
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sions observers reported that, as the process of classifying 
proceeded and as feature after feature stood out in the course 
of the attention, a gradual relaxing of the close concentra- 
tion occurred, and the spoken ‘ yes’ followed at the termina- 
tion of the investigation (B, Zalof, Card 9, the ‘ yes-conscious- 
ness,’ p. 66). Observers occasionally reported that the succes- 
sive standing-out of the essential features was marked by grow- 
ing pleasantness, or that pleasantness preceded the response 
or yes-imagery.** And kinaesthetic and organic contents, 
with or without pleasantness, sometimes entered into the 
affirmation-experience. At times these contents consisted in 
a kinaesthesis of tapping or waving the hand** or nodding. 
Occasionally they consisted in vague organic and kinaesthetic 
sensations which the observers characterized in such terms 
as ‘welling up’ (D, Deral, Card 8, affirmative tendency, p. 
78). 
3. The Behavior in Consciousness of Regions of the Figure 
where Essential Features had Formerly Occurred but were 
now Absent: Facile Negation. a. Normal: When a figure 
of the classification-series lacked one of the essential features, 
or possessed it in a crucially dissimilar form, the attention was 
arrested at that region of the figure in which the feature 
should have been present. The altered region became unduly 
clear, and sometimes additional imaginal contents appeared. 
The arresting of the attention was sometimes not only de- 
scribed, but was also labelled by the observers as an aware- 
ness that the feature was different or ‘ wrong,’ and sometimes 
it was labelled as an experience of unfamiliarity. At other 
times it was merely described, and not interpreted. In its 
present experimental setting it constituted a negative answer 
to the question (implicitly present as the characteristic be- 
havior of attention) of ‘does it have the essential features?” 
Such a halting of the attention was usually followed imme- 
diately by a negative response and by an abrupt termination 
of the attention-course. The observers often reacted to such 
an experience of ‘something different,’ without analyzing in 
detail the nature of the difference, or representing it to them- 
selves,?” 

24C, Deral, Card 1, p. 74, top. D, Zalof, Card 5, p. 75; Card 7, 
p. 76; Deral, Card 11, p. 78; Card 12, p. 78. B, Zalof, Card 17, p. 68; 
Tefoq, Card 6, p. 70. 

25 B, Zalof, Card 2, p. 66. C, Deral, Card 1, p. 74 (near bottom). 

26C, Zalof, Card 8 p. 73; Card 7, p. 72; Deral, Card 1, p. 7 

27 A, Zalof, Card 3, p. 62; Tefoq, Cards 4 and 11, pp. 64f; reg, 
Card 8, p. 65. B, Zalof, Cards 3, 9, 12, 17, pp. , 6. D, Zalof, 
Card 8, p. 77; Deral, Card 8 p. 78 C, Zalof, Cards 9 and 13, p. 73. 
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In relatively few cases observers reported that the arrest of the 
attention by the altered essential feature was marked by more or 
less intensive kinaestheses and organic sensations, one observer even 
mentioning a peculiar feeling of being suspended in the air. (B, 
Zalof, Card 13, p. 67; Tefoq, Card 7, attention to curves, p. 70.) 
The imagery of the original series, when it occurred, contained the 
altered or absent feature in prominent or even in isolated fashion. 
This was occasionally verbal imagery of the name of the feature in 
question ;28 often it was concrete visual, in which the feature was 
either dominant or present alone, i. ¢., the imagery was fragmentary. 
In the latter case, the fragment of visual imagery was sometimes pro- 
jected into its proper place in the stimulus-figure.2° When reinforc- 
ing imagery occurred, if verbal, it either consisted in the designation 
of the absent feature preceded by ‘no,’ or else it characterized the 
nature of the change.®° If the reinforcing imagery were kinaesthetic, 
of internal imitation, it was usually accompanied by discomfort or 
unpleasantness, such as would be experienced if the observer normally 
possessed the bodily attitude of the correct figure, but was now forced 
to take the distorted attitude of the stimulus.8? 


b. Cautious Factle Negation: In certain of their negative 
classifications, the observers proceeded in a relatively pains- 
taking fashion; if the absence or crucially altered nature of 
an essential feature were noted before the course of the 
observation was completed, the observer inhibited his imagery 
of ‘no’ or his kinaesthesis of negation and continued his 
exploration of the figure.*? 

4. The Negative Response. The arresting of the course of 
the main process of classifying, constituting as it did the nega- 
tive answer to the questioning course of attention—‘ does it 
have the essential features?’—was usually followed only by 
a turning of attention away from the stimulus with the voic- 
ing of a negative response.** 


The actual negative response, however—the agp of rejecting the 


figure—was sometimes more complex than this mere vocalizing of 
the ‘no.’ Observers sometimes reported that their spoken “no’ 


28 B, Zalof, Card 6, ‘bifurcation,’ p. 66; Tefog, Card 5, ‘hi—,’ p 
69. E, Zalof, Card 4, p. 79. 

20. B, Zalof, Cards 6 and 17, pp. 66, 68. C, Kareg, Card 8, p. 73. 

80 B, Zalof, Card 6, p. 66; Deral, Card 1, pp. zof. E, Zalof, Cards 
4 and 13, pp. 79, 81; Tefoq, Card 7, p. 83. C, Zalof, Card 4, p. 72. 

81C, Zalof, Card 4, p. 72; Kareg, Card 2, p. 73. For kinaesthesis 
of eye-movement. B, Zalof, Card 4, p. 66. 

82 4, Zalof, Card 5, p. 63. B, Zalof, Cards 9, 15, and 18, pp. 67, 
68, 69; Deral, Card 1, pp. 7of. C, Zalof, Card 3, p. 72. D, Deral, Card 
, p. 77. E, Zalof, Cards 3 and 6, pp. 79f; Deral, Card 3, p. 8. 

33 A, Zalof, Card 3, p. 62; Tefoq, Cards 4 and 11, pp. 64f; Kareg, 
Cards 4 and 8, p. 65. B, Zalof, Cards 3, 12, and 17, pp. 66 ff; Tefoq, 
Cards 4 and 5, p. 69. C, Zalof, Card 9, p. 73. D, Zalof, Card 8, p. 
77; Deral, Card 8 p. 78. E, Zalof, Cards 4 and 6, pp. 7of. 
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was preceded by verbal imagery, sometimes of ‘no’* and sometimes 
of words which expressed the reason for rejecting the figure.*5 In 
a few instances an observer mentioned a slowly-increasing vocal kin- 
aesthesis of ‘no,’ which culminated in the spoken negation (C, Zalof, 
Card 4, p. 72). Again, the observers occasionally reported more 
emphatic rejections of the figure which were marked by the presence 
of varying amounts of kinaesthetic and affective content, and which 
were sometimes closely bound up with attitudes of ‘belligerency’ or 
of aesthetic disapproval of the figure. 


5. Behavior in Consciousness of Indefinite Essentials: Hesi- 
tant or Uncertain Classifications. Two sorts of hesitant or 
uncertain reactions occurred in our experiments: a. Those in 
which the observers hesitated upon a region in the stimulus- 
figure in which a certain essential feature was neither definitely 
present nor absent; and b. those in which the observers were 
uncertain as to the validity of their definition of the group, 
and were unable to remember whether a certain feature was 
or was not general. The former type of hesitant reaction 
was by far the more common. a. It occasionally happened 
that a feature which an observer had found to be essential 
was altered in a striking fashion, yet not so much so as to 
be definitely present or absent. When this was the case, the 
feature behaved in a characteristic fashion in consciousness ; 
its mode of behavior was markedly different from the be- 
havior of definitely present or absent essential features. All 
of the observers reported that when their regard passed to 
the altered region they attended more or less persistently 
to the altered parts. The region thus assumed an unusual 
degree of clearness. In many instances an altered non-essen- 
tial feature or a striking variable one behaved in the same 
fashion. 

The arrest of the attention and its subsequent compelling 
and prolonged holding by the altered essential or striking 
non-essential was usually followed by a reappearance of the 
main process of classifying, but in a modified form. The 
observers now finished their exploration in a highly deliberate 
and cautious fashion; they not infrequently interpreted this 
behavior as a desire to exclude the figure upon some basis 
other than that of the indefinite feature itself., Provided no 
other changed aspect claimed attention, however, the observ- 
er’s regard usually returned to the indefinite region, and he 

8¢B, Zalof, Card 9, pp. 66f. C, Zalof, Card 13, p. 73. E, Zalof, 
Card 3, p. 79. 

35 B, Zalof, Card 6, p. 66. C, Zalof, Card 6, p. 72. E, Tefoa, 
Card 7, p. 83. 

3¢ B, Zalof, Card 2, initial negative tendency, p. 68; Card 4, p. 66; 
Tefoq, Card 7, p. 70. E, Deral, Card 3, p. 81. 
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ultimately responded with an affirmative or a negative judg- 
ment, or in rare instances with a doubtful judgment. The 
response was affirmative in eighty-two per cent of our cases. 


The arrest and prolonged holding of the attention by the altered 
region was usually marked, sooner or later in its course, by the 
presence of kinaesthetic and organic, or affective, contents, or all. 
The observers sometimes specified tensions, strains, frowning, and the 
like.37. Sometimes the hesitation upon a feature was characterized by 
verbal imagery of questioning the nature of the indefinite aspect, or of 
fragments of the definition (£, Tefoq, Card 1, p. 82). Or this hesitation 
was occasionally marked by alternating affirmative and negative ten- 
dencies as the eye distinguished one aspect after another (A, Deral, 
Card 3, p. 63; C, Deral, Card 1, p. 74). In many instances imagery 
of the generalization- series, or imagery which capgimitint the altered 
region in the stimulus itself, or both, occurred. The supplementary 
imagery was in all cases verbal. Sometimes it took the form of a 
more or less sketchily imaged argument, or of a silent vocalization 
of the aspects of the feature, as these stood out one after another ;3° 
again, it took the form of comments or judgments concerning the 
feature.*® The imagery of the original series was visual, and the 
observer attended alternately to the region of the changed feature in 
the percept and the image.*° 


b. Occasionally an uncertain or hesitant reaction was marked 
by an observer’s dissatisfaction with his definition, or by his 
inability to remember whether or not a feature had proved 


to be essential to the group. Dissatisfaction with the defini- 
tion consisted in an attending away from the stimulus to 
imaged fragments of the definition—vocal-kinaesthetic or audi- 
tory verbal—accompanied by kinaesthetic and affective compo- 
nents, or by verbal images which expressed the nature of the 
inadequacy.*' Inability to remember the exact nature of an 
essential feature, or to recall whether a feature had been 
found to be essential, consisted sometimes in the appearance 
of obscure consciousnesses of doubt and uncertainty, or of 


37 4, Deral, Card 2, p. 64; Tefoq, Card 13, attention to the central 
part, p. 65. B, Zalof, Cards 10, 2, and 5, pp. 67f; Tefoq, Card 1, 
attention to background, p. 60; Cards 10 ad It, pp. 70; Deral, Card 
2, p. 71. D, Zalof, Cards 2 and 9, pp. 76f; Deral, Cards 1, 13, and 
18, pp. 77, 788 : Kareg, Card 3, p. 79. E, Zalof, Cards 8. 10, and 
14, pp. 80f; Deral, Cards 9, 4a, and 18, pp. 80f; Tefoq, Cards 1, 4, 
and 10, pp. 'B2 ff. 

38 B, Zalof, Card 5, ‘ bifur—,’ p. 68; Deral, Card 2, p. 71. D, Deral, 
Card 1, attention to gray, p. 77. E, Deral, Cards 9, 4a, and 18, pp. 
81f; Kareg, Card 4, p. 84; Tefoq, Card 10, p. 83. 

89 EF, Zalof, Card 8, ‘not similar,’ p. 80; 14, p. 80; Tefoq, Card 1, 
‘violet bodies,’ pp. 82f; 10, p. 83. 

40 A, Deral, Card 2, p. 64; Tefoq, Card 13, p. 65. 3B, Zalof, Cards 
10 and 2, pp. 67f; Tefog, Card 1, attenticn to background, p. 69; Card 
10, p. 70. D, Zalof, Card 9, p. 76; Deral, Card 13, p. 78 E, Zalof, 
Cards 8 and 10, p. 8. 

41C, Zalof, Card 1, p. 71. E, Deral, Card 4a, p. 82, Card 18, p. 82. 
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(in one case) non-bodily tensions, which were dominantly 
affective in character; the observer at the time attended to the 
doubtful feature, as it appeared in the stimulus (D, Zalof, 
Card 2, p. 76; Deral, Card 17, p. 78). At other times this 
inability consisted in attending away from the present stimu- 
lus to remembrances of the generalization-series, with kinaes- 
thetic contents of questioning whether the feature were essen- 
tial (D, Deral, Card 5, p. 77). 

6. The Behavior in Consciousness of Strikingly Dissimilar 
Non-general Features, or Conspicuous Novel Features. It 
not infrequently happened that features which had been estab- 
lished as non-essential to the group attracted the observers’ 
attention to a greater or less extent. Conspicuous novelties, 
or strikingly altered non-essential features received all degrees 
of attention. They were sometimes ignored ; again, they stood 
out with all the clearness and persistence of altered essentials 
and were actually followed by a spoken negative response, 
although of course the alteration which claimed the attention 
did not afford logical justification for rejecting the figure. 
Many stages were represented between these two extremes, 
a. The variable feature was sometimes non-focally present 
to attention ; here the observers noted its presence as an insig- 
nificant fact ; it had no influence upon the course of the obser- 
vation, nor did it arouse a reaction tendency.*? b. Again, the 
attending to striking variables constituted a distraction from 
the course of observing the general features, which last was 
presently resumed. The variable was sometimes present in 
a high degree of clearness, and was even named, but had 
no effect upon the classification other than to delay its course. 
c. Rarely, an observer reported that attention was withdrawn 
with difficulty from the compelling non-essential (C, Deral, 
Card 2, pp. 74f). d. Again, the standing-out of the non- 
general feature was followed by verbal imagery which ex- 
pressed the non-essential character of the feature, or by 
verbal imagery of parts of the definition in which it had been 
stated that the group-figures proper might vary in respect to 
the feature.** e. In the majority of cases, however, the stand- 
ing-out of the conspicuous non-essential feature was followed 

“2B, Zalof, Card 2, the bigness, p. 66; Tefoq, Card 3, the outline, 
p. 69. D, Zalof, Card 10, awareness of irregularity, p. 76; Card 2, 
awareness of redness, p. 76. At the time of D’s considerations of 
the ‘hairs’ and ‘cilia’ of the Deral figures he had not yet established 
these features as non-general in his examinations of the original series. 

43 A, — Card 11, p. 63. C, ary Card 6, attending to ‘ dots,’ 


p. 72. Deral, Card 2. ‘redness,’ p. 
44 E, Zlot Card 17, redness, p. 81; Deral, Card 7, size, p. 81. 
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by a more or less strong negative response which nevertheless 
did not actually overcome the course of the observation and 
thus lead to a spoken rejection. Any or all of the structural 
components which characterized the negative tendency or hesi- 
tant judgment (Cf. pp. 93 ff.) were sometimes present, and 
the whole experience was frequently followed by an unusually 
deliberate and thoroughgoing examination of the other regions 
of the figure, or by a strengthening of a negative response 
already present. Apparently more than the usual confirma- 
tion was necessary here in order to set free the affirmative 
response.*® It frequently happened that imagery of a visual 
or verbal sort appeared, in terms of which the observers 
became aware of the possible variable character of the feature 
under observation. These two modalities of imagery 
obviously functioned in a strikingly similar fashion.“ /f. And 
the highest degree of attention to variable features is exem- 
plified in those cases where the standing-out of the non- 
essential feature was followed by an actual negative response 
(A, Tefoq, Card 11, p. 64). 


7. The Experiences of Familiarity and of Unfamiliarity. Some of 
the observers occasionally reported that they were aware that a 
feature was new or unfamiliar or that it was familiar. They some- 
times spoke of a ‘feeling of familiarity,’ or merely of ‘ familiarity.’ 
They were usually able to analyze these consciousnesses; and they 
found them to consist essentially in a peculiar form of behavior of 
the novel or the familiar feature in consciousness. The experience 
of unfamiliarity or of newness invariably consisted in the fact that 
the course of attention was arrested, or blocked, by a feature which 
was dissimilar to the form that it had been observed to possess in 
the original series; and the feature thus attained a relatively higher 
and more prolonged clearness.*7 Sometimes kinaesthetic components 
—respiratory, or manual, of pointing,—and affective components ap- 
peared in addition to the characteristic behavior of the features in 
consciousness.4® The experience of familiarity proved, for A at least, 
to be more difficult of analysis. With C, this experience consisted 
essentially in the rapidity and readiness with which a feature stood 
out in her perception (Deral, Card 5, p. 75); sometimes marked 
kinaesthetic contents (respiratory changes and internal imitations) 
and pleasantness were present in addition (Deral, Card 1, p. 74, 
near bottom).*® 


45 B, Tefoq, Card 6, bigness of outline and smallness of stairs, p. 
70; Zalof, Card 5, p. 68; Deral, Card 2, redness, p. 71. A, Zalof, 
Card 5, p. 63; Deral, Card 2, p. 64; Tefoq, Card 1, p. 64. 

46 B, Tefoqg, Card 1, p. 69; Card 10, p. 70. E, TF efoa, Card 1, p. 
83; Card 5, p. 83; Card 10, p. 83. 

47 4, Kareg, Cards 1 and 4, p. 65. 

48C, Zalof, Card 6, ‘dots,’ p. 72. B, Zalof, Card 2, ‘strange new 
feeling,’ p. 68. 

49 There seems little reason for doubting that in A’s case also the 
experience of familiarity consisted in the fact that the familiar feature 
stood out readily and rapidly, and did not interfere with the course 
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Hence it appears that the experiences of familiarity and of un- 
familiarity consisted essentially in peculiar modes of behavior of 
certain features in consciousness, with or without additional kinaes- 
thetic and affective components. In all cases in which the labels of 
‘familiarity’ or ‘novelty’ were applied by the observers to such 
experiences, moreover, our introspections indicate the presence of 
contents and factors in virtue of which the experience was striking 
and focal, a condition which evidently favored its reflective interpre- 
tation or labelling. These contents included intensive kinaesthesis®® 
and prolonged duration of the blocking of attention.5+ Moreover, 
the presence immediately before the experience of one of the opposite 
sort favored its being labelled.5? 

Nevertheless, many experiences whose conditions were similar to 
those just described were not interpreted as familiarity or unfamili- 
arity, but were instead merely described, or described and labeled as 
acceptance or rejection of the figure, as awareness that something 
was wrong, as belligerence or hostility toward the figure, etc.5* In 
other words, the remarkable fact appears that exactly the same sort 
of experiences were sometimes labeled as familiarity or unfamiliarity, 
as acceptance or rejection, as a yes-tendency, as an awareness that 
something was wrong, or indeed were not labeled at all. 

Our experimental data are not sufficiently numerous to indicate in 
any complete fashion the conditions under which these several labels 
were employed by the observers. But a reference to the experimental 
situation throws much light upon the matter. The observers were in 
an ‘Is-it-a-Zalof?’ situation; the attention-coursing which composed 
the process of classifying constituted in itself the question, ‘ Does 
it have the essentials?’; and the experiences of ease and readiness 
of observation, or of arrest of attention, normally shifted without 
more ado into a ‘yes-ness’ or ‘no-ness,’ 4. ¢., they meant an accept- 
ance or rejection of the figure. Consequently the observers would 
ordinarily merely describe the experience, without labeling it, or if 
for any reason they did reflect upon it or label it in retrospect, the 


of attention. In the few classifications in which he reported that a 
feature seemed familiar, his noting of this feature was characterized 
by ease of observation and by non-interference with the course of 
attention. The experience of familiarity was usually much less 
eventful and striking than that of unfamiliarity, a fact which readily 
explains the greater difficulty which A experienced in analyzing it 
A was more successful in analyzing his familiarity during his exam 
inings of the figures of the group proper; and his analysis here sup- 
ports our present contention: Cf. op. cit. p. 57, foot-notes 57, p. 94 
and 63, p. 96. 

50 B, Zalof, Card 2, p. 68. C, Zalof, Card 6, p. 72; Deral, Card 
I, p. 74, near bottom. 

51 4, Kareg, Cards 1 and 4, p. 65. 

52 4, Deral, Card 2, familiarity which occurred after the blocking 
of attention by the redness, p. 64. C, Deral, Card 1, recognition after 
the initial negative tendency, p. 74, near bottom; Card 5, cf. doubt in 
connection with the previous figure, p. 75. In one introspection, at 
least, there is evidence that the same holds for the experience of 
certainty: Cf. B, Zalof, Card 10, p. 67. This certainty followed upon 
a previous doubt. 

53 4, Tefoq, Card 13, p. 65. B, Zalof, Card 4, p. 66; Tefoq, Cards 
1, 6, 7, and 11, pp. 60f. C, Zalof, Card 13, p. 73; Kareg, Card 
2, Pp. 73.- 
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label favored would be that of acceptance or rejection of the figure, 
or of a feeling that it did or did not belong to the group. The observ- 
ers were not in a recognizing situation,—the roblem was not ‘have 
you seen this figure ?’—and hence the label of ‘ familiarity’ or ‘ novelty’ 
was here more remote. Consequently it is not surprising that the 
observers relatively seldom mentioned familiarity or awareness of 
novelty. The situation, then, was undoubtedly the most important 
factor in the interpretation or labelling of the experiences of fluency, 
or of difficulty and arrest of attention. Nevertheless the fact that the 
observers sometimes employed labels that were less directly in accord 
with the favored one indicates that other factors co-operated. These 
probably included such factors as the siriking character of the com- 
ponents, and individual interpretation-tendencies. 


D. THE RELATION BETWEEN THE MAIN PROCESS AND THE 
AFFIRMATIVE OR NEGATIVE Response. The preceding sec- 
tions have indicated that two distinct sorts of process were 
operative in our classification-experiments. One of these was 
the characteristic course of the classifying as a whole, 7. ¢., 
the well-marked and unmistakable passing of attention and 
regard in successive fashion to the regions of figures which 
had been found to contain essential features. The other pro- 
cess was the characteristic response to the behavior in con- 
sciousness of any one feature—the affirmative response to 
the rapid and easy flashing out of the feature, the negative 
response to the sharp halting and prolonged arresting of atten- 
tion upon the feature. The former was more dynamic, more 
forward-pushing. The latter tended toward the static; it 
constiiuted in a sense a response of consciousness to the 
events which composed the former. When the response was 
not prevented from realizing itself by the immediate con- 
tinuation of the process it became richer in imaginal or kinaes- 
thetic content, and it merged into the complex ‘attitudes’ 
which were frequently labelled as acceptance or rejection of 
the figure, or even as familiarity or unfamiliarity, novelty. 

Our experiments indicate that a peculiar balance, or inter- 
play, existed between these two processes or directions of 
consciousness. Under the conditions of our experiments, the 
uninterrupted and easy continuance of the process at any 
point in its course was endowed with a strong affirmative 
response-tendency ; at the outset, however, this fused with the 
main process, and retarded the latter only slightly, if at all, 
i. ¢., the continuum of the examination of the figure was 
straightforward, practically no approximations toward the 
response-state occurring. Soon, however, the response began 
to realize itself in more energetic fashion, and at times actually 
consisted in a spoken judgment, with momentary banishing 
of the process of classifying. (Cf. premature affirmations. ) 
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Nevertheless, the classifying-process, when thus interrupted, 
always became reinstated upon a later occasion. 

The negative response which attached to the blocking or 
arrest of attention upon any feature, when not immediately 
verbalized, usually constituted the condition of a marked re- 
tarding and prolonging of the process of classifying, when 
the latter became reinstated. The negative response was not 
confined to those arrests of attention which occurred in the 
normal course of the classifying-process; it also attached to 
arrests which were occasioned by striking variables. In other 
words, the negative significance which theoretically should 
have attached only to arrests of the classifying-process, 4. ¢., 
to altered essential features, also attached in some degree to 
striking non-essential features as well. Moreover the negative 
response-tendency even under these conditions was followed 
by a slowing of the classifying-process, when the latter be- 
came reinstated. But the negative response-tendency, when 
it occurred under these conditions, seldom became verbalized ; 
its occurrence outside of the normal attention-route appar- 
ently meant a diminution of its energy, or capacity for full 
realization. Thus the main classifying-process and the nega- 
tive response, while to some extent independent, nevertheless 
possessed neural bases which exerted a profound influence 
upon one another. 

E. InpivipvAL DirFerences. 1. Structural. The struc- 
tural differences among our observers had to do with the 
nature of the imaginal and sensory and affective components 
which supplemented the observers’ classifications of the stimu- 
lus-figures. These components embraced five types: a. 
Imagery which presented the figures of the group proper 
(‘ group-imagery ’) ; b. Contents which reinforced the observ- 
ers’ perceptual findings; c. Contents which entered into ex- 
periences of doubt or of hesitation; d. Personal reactions to 
the figures; and e. Contents which accompanied experiences 
of affirmation or of negation. 

a. Group-imagery: The imagery which presented the figures 
of the group proper was concrete and verbal. The observers 
differed both as to the relative dominance of the two sorts of 
imagery, and as to the nature of the concrete imagery itself. 


A is the only observer whose group-imagery was exclusively of 
one type; in his case, such imagery was concrete visual in every 
instance. Usually it consisted of several images of members of the 
original series ;5* sometimes it consisted in a single such image (Zalof, 
Card 7, p. 62). And rarely, his group-imagery consisted of a single 
schematic visual image (Tefoqg, Card 13, p. 65). When A’s group- 
imagery consisted of a single particular visual image, this presented 


54 4, Deral, Cards 2 and 4, p. 64; Tefoq, Card 1, p. 64. 
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a member which resembled the stimulus-figure—sometimes one which 
ossessed certain variable features which were similar to the variables 
in the present figure. 

B, D, and E reported that their imagery of the original group was 
visual or verbal, or both. B’s visual images were probably the most 
clear and distinet of those of any of our observers. They were 
sometimes definite and complete and particular, of certain members 
of the series;55 at other times they were semi-particular.* These 
definite and complete particular or semi-particular images were usually 
similar to the stimulus in form and size and in the possession of 
certain individual variations; and it often happened that B’s hesita- 
tion over a feature was terminated by the appearance of an image 
of a member of the series which contained a similar feature. Some- 
times, on the other hand, B’s visual group-images were fragmentary, 
of parts of figures. When she became aware that an essential feature 
was missing, she often projected a visual image of this feature into 
its proper place in the stimulus-card. The fragmentary visual images 
were particular in nature.5? B’s verbal series-presentations occurred 
for the most part when she noted the absence of an essential feature, 
or a change in such a feature; and they were usually preceded by 
imagery of ‘no.’ The verbal images were for the most part auditory,5§ 
but sometimes they were also vocal-kinaesthetic, when they were 
frequently vague and fragmentary (Tefoq, Card 5, p. 69). More- 
over, the verbal images often possessed definite inflections—ques- 
tioning (Zalof, Card 17, p. 68) and the like. B’s verbal group-imagery 
functioned upon rare occasions as an intention to note certain fea- 
tures (Tefog, Card 6, ‘green wash,’ p. 70). 

D’s imagery of the original group, when visual, represented varying 
degrees of clearness and completeness and distinctness ; but it was 
definite in the possession of the features which he had discovered 
to be essential to the group, and particularly of the features to which 
he was at the time attending. In all but ae instance D’s visual 
imagery presented particular figures—a single one, or a number of 
them; and the images either presented members of the original series 
whose form most closely approximated that of the stimulus (Zalof, 
Card 3, Card 5, p. 75) or else they included the extremes, in form 
and size, of the group (Zalof, Card 7, p. 76). D?’s verbal imagery 
included words which characterized the essential features of the 
group, and which he had used, during his examinations of the 
members, to characterize features whose generality he was investigat- 
ing (Deral, Card 1, p. 77). In some cases D reported verbal imagery 
which tcok the form of a question regarding the nature of the original 
group (Deral, Card 5, p. 77). Occasionally such a verbal image 
functioned as an intention to investigate a certain part of the figure. 

E’s concrete visual group-imagery was sometimes particular or 
semi-particular—of definite members of the group. When this was 
the case, the imaged figure was almost always one which approxi- 
mated the stimulus in size and form (Zalof, Cards 3, 7. 10, pp. 
79f). Again E’s visual images were fragmentary, of Parts" of 


55 Zalof, Card 10, p. 67; Card 2, p. 68; Tefoq, Card 1, p. . 69; 
Deral, Card 1, p. 70. : 

56 Zalof, Card 15, p. 68; Tefoq, Card 5, p. 69; Card 10, p. 70. 

57 Zalof, Card 18, p. 60; Card 13, p. 67; Tefoq, Card 5, p. 60. 

58 Zalof, Card 6, ‘bifurcation,’ p. 66; Card 15, ‘bifurcations,’ p. 
68; Card 17, auditory imagery of definition, p. 69; Tefoq, Card 
10, p. 70. 
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the original figures which corresponded to the regions now being 
investigated in the stimulus (Zalof, Card 2, p. 79; Card 8, p. &o). 
His visual imagery was inclined to be vague and rather indistinct 
in all but the grossest features. E’s verbal imagery was usually vocal- 
kinaesthetic, but sometimes auditory as well; and it was remarkable for 
its completeness and distinctness and frequency. It is difficult to dis- 
tinguish his verbal ogg ery from his verbal oo of sup- 
plementation of his findings. In some instances, however, the former 
appeared before he had noted whether the designated feature was 
present in the stimulus; and it then functioned as self-instruction to 
look for that feature (Zalof, Card 6, ‘see nucleus,’ p. 80). Again, 
they consisted in parts of the definition, usually expressing the variable 
character of a feature being observed in the stimulus (Zalof, Card 
17, PAs red—doesn’t need to be,’ p. 81. Deral, Cards 4a and 18, 


p. &2). 

C’s presentations of the original group-members included the widest 
range of image-modalities which was exhibited by any of our observ- 
ers. Her group imagery was concrete visual and kinaesthetic of 
internal jmitation, as well as verbal. C’s concrete visual images 
varied in distinctness and completeness; they usually presented whole 
figures, and were sometimes particular or semi-particular,5® and some- 
times fragmentary (Zalof, Card 7, p. 73). At times C’s kinaesthetic 
and organic contents of internal imitation consisted in strains and 
tensions and organic sensations of being posed in an attitude similar 
to the main form of the group members; they consisted in revivals 
of similar contents which had been present during the observer’s 
examination of these figures.°° Her verbal imagery was visual (Zalof, 
Card 4, p. 72) or vocal-kinaesthetic.*1 It included parts of her defini- 
tion, or words which referred to various features of the original group; 
or sometimes the words accompanied a visual image and expressed 
its generality, or typicality of the series (Kareg, Card 8, pp. 73f). 

b. Contents which reinforced the observers’ perceptual find- 
ings: All of the observers excepting A occasionally reported 
the presence of imagery which reinforced their findings in the 
stimulus which was being observed; and they differed both 
in the amount and in the nature of this imagery. 

D’s and E’s imagery of their findings was exclusively verbal. In 
E’s case this imagery included for the most part images of words 
which had been used — the examination of the group to desig- 
nate features which were being investigated, and it now appeared 
as a confirmation of the presence of these same features in the 
classification-stimulus (Zalof, Card 2, p. 79, etc.). Very frequently, 
however, the words referred to variations which were peculiar to 
the present figure (Zalof, Card 4, p. 79; Deral, Card 3, p. 81, etc.). 
Again, E’s verbal images referred to the similarity or dissimilarity 
of the stimulus to the original figures (Zalof, Card 8, p. 80). D’s 
verbal imagery designated for the most part certain peculiarities of 
the perceived stimulus (Zalof, Card 5, p. 76. 

B’s reinforcing imagery was rather infrequent; it was usually verbal, 
auditory or vocal-motor (Zalof. Card 12, p. 67; Deral, Card 2, 
p. 71; etc.) and sometimes kinaesthetic, of eye-movement (Zalof, 
Card 1, p. 66). C’s imagery of her findings in the classification- 


59 Zalof, Card 7, p. 72; Deral, Card 1, p. 74 (near bottom) ; Kareg, 
Card 8, p. 73. 

60 Zalof, Card 1, p. 71; Card 2, p. 72; Card 4, p. 72. 

61 Zalof, Card 1, p. 71; Card 4, p. 72; Deral, Card I, p. 74. 
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figures was widely varied in nature—more so than that of any other 
observer. It was vocal-kinaesthetic or visual verbal, the words either 
representing features which were peculiar to the stimulus (Zalof, 
Cards 3, 6, p. 72) or else designating the resemblance or lack 
of resemblance of the stimulus to the group (Kareg, Card 2, p. 73). 
Occasionally C’s supplementary stimulus imagery (or sensory content) 
was kinaesthetic, of eye-movements (Zalof, Card 3, p. 72; Deral, Card 
2, p. 75). But far most striking and characteristic were her kinaes- 
thetic and organic contents of internal imitation of the stimulus; she 
felt herself as posed—extended or constricted—in an attitude which 
resembled the main lines and directions of the stimulus figure; and if 
these differed from those of the group figures, she usually reported an 
empathic element .f the discomfort—lack of balance, or strain, or diz- 
ziness—which would ensue from being in a position similar to that of 
the stimulus. In other words, the imitated position of the original fig- 
ures was apparently a relatively comfortable one, i. ¢., no unpleasant 
strain or discomfort was reported. But the distorted positions of some 
of the classification-figures occasioned the same discomfort, with her 
imitation of them, which she might feel if forced to maintain such a 
distorted position; and this discomfort, or feeling of lack of balance, 
was endowed in the experimental situation with a strong negative 
significance. Cf. Zalof, Card 4, p. 72; Kareg, Card 2, p. 73; Deral, 
Card 1, p. 74 (near bottom); Card 2, p. 75._ 

c. Contents whieh entered into experience of doubt or of 
hesitation: The observers reported in varying degree the pres- 
ence of experiences of doubt, or of hesitating on a feature. 

These experiences were exceedingly rare in the case of C, who 
was one of the most rapid classifiers, and who reported fewest cau- 
tious classifications (cf. p. 109); and with both C and 4, experi- 
ences of doubt and hesitation were nothing more than the behavior 
in consciousness of thé doubtful feature—the manner in which it 
was present, and (with A) the cautious investigation which fol- 
lowed, and the tendency for the attention to return to the doubtful 
region. B reported more or less intensive kinaestheses in addition,— 
catchings of the breath (Zalof, Card 1, p. 66) and unpleasantness, 
with tensions about the chest, eyes, forehead, etc. (Tefoq, Card 11, 
p. 70). In the cases of D and E, the components which emerged 
in experiences of doubt or hesitation were kinaesthetic and organic 
and affective, or all three. D frequently reported Bewusstseinslagen 
of doubt and hesitation, which were essentially organic and kinaesthetic 
and unpleasant—largely the latter—and which were very difficult to 
localize ,(Zalof, Card 2, p. 76). Once he reported a ‘non-bodily 
tension’ which he was unable to describe more fully (Deral, 
Card 17, p. 78), and once he reported a ‘mental paralysis ’—a very 
intensive tension (Deral, Card 18, p. 79). D’s hesitation was some- 
times dominantly verbal in content—vocal-kinaesthetic contents of ques- 
tioning whether a certain feature was present. E usually reported that 
his doubt regarding a feature was characterized by kinaesthesis of 
close observation—strain about the eyes and brows—and by verbal 
imagery which expressed the nature of his difficulty: Cf. Deral, 
Card: 9, p. 81; Card 4a, p. 82; Card 17, p. 82; ~— 18, p. 82; 
Tefoa, Card 1, p. 83; Card 10, p. 83; Kareg, Card 4, 

d. Personal reactions to the figures: B and E poole Rak ag reported 
certain experiences which may perhaps be called personal reactions 
toward a figure. In E’s case, these reactions were aesthetic; they 
consisted in the fact that a figure was pleasing or disagreeable to 
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him, or that it appeared ugly. The reactions were either entirely 
affective, or affective and kinaesthetic—strains in forehead, face, or 
chest—and verbal images— ugly,’ and the like: Cf. Zalof, Card 10, 
p. 80; Deral, Card 3, p. 81; Tefoq, Card 10, p. 83. In B’s case 
the personal reactions were closely bound up with her negative 
attention- behavior, and she sometimes characterized them as ‘ hos- 
tility’ or ‘ belligerency ’ toward the stimulus-figure. These states were 
kinaesthetic and organic and usually affective; most frequently they 
were bound up with the reaction-word itself, and contributed to it a 
peculiar explosiveness of pronunciation, or emphatic intonation. 
Cf. Zalof, Card 4, p. 66; Card 9, p. 67; Card 13, p. 67; Card 15, 
disgust with bifurcations, 68. B’s personal reactions toward 
the figures appeared only in the Zalof classifications, which came 
first. This fact indicates the presence of a mechanizing process, 
by which the reactions became more and more confined to the funda- 
mental play of attention. 

e. Contents which accompanied the éxperiences of affirmation or 
negation. All of the observers reported more or less frequently that 
images of ‘no’ or of ‘yes’ accompanied their affirmative or negative 
attention-processes, or followed immediately upon them. All of the 
observers excepting A, however, reported at times the presence of 
additional contents, which latter differed with different individuals. 
E occasionally reported that the negative attention-response was fol- 
lowed by images of words which expressed the impossibility of the 
questionable feature being present in the original group, or which 
designated the respects in which the feature was dissimilar (Tefog, 
Card 3, Card 7, p. 83). C, B, and D frequently reported organic 
and affective components, and ( reported on rare occasions the 
presence of verbal images which expressed the reason for her 
tejecting the figure. Her affirmative contents usually consisted in 
kinaesthesis of nodding (Zalof, Cards 7 and 8, pp. 72f) and some- 
times in a_wave of the hand as well (Deral, Card 1, p. 74, near 
bottom). The additional components in her experiences of negation 
appeared as vocal-motor kinaestheses which preceded the spoken ‘no’ 
(Zalof, Card 4, p. 72) or as kinaestheses of squinting or wrinkling 
the forehead (Zalof, Card 1, pp. 71f). B frequently reported that her 
affirmation-experience was complicated by kinaesthesis of relaxing 
(Zalof, Card 2, p. 68) or by pleasantness (Zalof, Card 17, p. 68). 
Her experience of negation was sometimes marked merely by kin- 
aesthesis of turning away from the stimulus (Zalof, Card 9, p. 67) 
and sometimes by kinaesthesis of shallower breathing and intensive 
fixating upon the feature (Zalof, Card 2, p. 68), or of bodily rigidity 
(Tefoq, Card 6, p. 70). D frequently reported: that pleasantness 
accompanied his experience of affirmation: Zalof, Card 5, p. 75; Card 
7, p. 76; Deral, Cards 11 and 12, p. 78 In one instance he reported 
an organic ‘welling-up’ with a kinaesthesis of extending his hand 
(Deral, Card 8, p. 78); again, he mentioned a ‘willingness to accept’ 
a feature, which willingness was composed in part at least of affective 
toning. His experiences of rejection were sometimes complicated by 
the presence of emotional components (Deral, Card 1, p. 77) or by 
slight shock (Deral, Card 4, p. 77). 


2. Functional: The functional differences among our ob- 
servers had to do with a. the extent to which the process 
of classifying was supplemented by imagery of the original 
series ; b. the contditions under which such imagery appeared ; 
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c. the extent to which the classifying-process was diverted 
from its course by striking irrelevancies; and d. the relative 
dominance of the main process of classifying, on the one 
hand, and of the affirmative or negative reaction-tendencies, 
on the other hand. 

a, The extent to which the process of classifying was sup- 
plemented by imagery of the original series: Table II indi- 
cates the extent to which imagery of the original series 
occurred in the classifyings of every observer (cf. the two 


TABLE II 


The total number of classifications of every type for each observer with 
the per cent of cases in which imagery of the original series occurred 
in each type of classification. The main column-headings represent 
the types of classifications: facile affirmative and facile negative, 
cautious affirmative and cautious negative, and hesitant. Of the two 
columns under each main caption, the left contains the total number 
of classifications of that type, and the right contains the per cent of 
that number in which imagery of the original series appeared. 
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columns on the right). From these columns, it appears that 
the Zalof classifications (which were first chronologically) 
and the Tefog classifications (which figures were most com- 
plex) were more extensively characterized by imagery of the 
original series than were the Deral and Kareg figures. Apart 
from this fact, however; the observers showed marked differ- 
ences in the amount of such imagery in their classifications 
both of the same and of different. groups. In the Zalof series 
D and E reported relatively more series-imagery than any of 
the other observers; in the cases of both these observers the 
appearance of imagery was correlated with the number of 
classifications which had been made (cf. following paragraph). 
In the later series—the Deral, Tefoq, and Kareg groups,—as 
well as in the combined classifications of all groups—D and E 
reported a smaller amount of series imagery than did any of 
the other observers. Of these two, E reported more imagery 
than D, B and C reported the most profuse imagery of the 
group, for the most part. A reported less than B and C, on 
the one hand, and more than D and E on the other. 

b. The conditions under which imagery of the group oc- 
curred: Table II indicates the per cent of the classifications 
of each type which were complicated by the presence of group- 
imagery. Table III indicates the relation between the occur- 


rence of group-imagery and the number of classifications 
which the observers had made. The total number of classi- 
fications was arranged in groups of five successive classifi- 
cations (the last group numbering less than five, provided 
five was not a multiple of the total number) and Table III 
contains the number of classifications of each group in which 
series-imagerv figured. 


TABLE III 

Relation between the occurrence of group-imagery and the number of 
classifications. The Roman numerals refer to groups of five succes- 
sive classifications each; the figures in the other columns indicate 
the number of classifications in the group which were characterized 
by the presence of imagery of the esliteal vetita, Thus, Observer A 
reported no such imagery in his first five classifications, none in his 
second five, one in his third five, etc. A dash indicates that the 
classifications were not sufficiently numerous to include a group of 
the advancement specified. 
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TABLE IV 


This table shows the per cent of classifications in which attention was 
distracted in varying degree by striking non-essentials, with or with- 
out an ensuing negative res . The first column of figures con- 
tains the total number of classifications, of the series specified, fur- 
nished by each observer. The next four columns contain the per 
cent of instances in which occurred z. distraction with a negative 
—— 2. distraction with no negative tendency; 3. distraction 
with or without negative tendency; and 4, non-focal-awareness of the 
variable feature. 
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number with with no utthout awareness 
classifica- negative megative negative of variable 

tions response tendency tendency features 
17 12 18 
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Total 


14 11 


From Tables II and III, it appears that in the cases of E 
and D, and of C in the Zalof series, at least, the appearance 
of imagery of the original group was correlated exclusively 
with the number of classifications which the observer had 
made; while in the cases of A and of B, the profusion of 
series-imagery depended to a large extent upon the type of 
classification. In A’s case, group-imagery was by far the 
most frequent with hesitant classifications, while in B’s case 


17 
24 
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10 1 
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it was most common with negative classifications, especially 
of the cautious type. With B, the failure of an essential 
feature to occur was in many cases marked by the super- 
position of a visual image of the feature upon the altered 
region. C’s results are too few to indicate definitely whether 
a correlation occurred between her group-imagery, on the 
one hand, and type of classification—or number of classifica- 
tions, on the other hand. 

c. The extent to which the process of classifying was 
diverted from its course by the intrusion of striking variables : 
Table IV contains for every observer the per cent of classi- 
fications in which striking variable features were attended to, 
with or without a resultant negative tendency. Here again, 
extensive individual differences are apparent. C and D in 
no instance reported that a negative tendency followed upon 
their attending to a striking variable, and (excepting for D, 
in the Deral group) it relatively seldom happened in the case 
either of C or of D that such a feature even stood out promi- 
nently to attention for ever so short a time. The reader will 
remember, of course, that neither C nor B participated in 
the experiments with the Tefoq series, which was more com- 
plex than the others, and in the course of which 4, B, and E 
attended much more often to striking variables than they did 
in the other three groups. Nevertheless, if we compare the 
results of D and C in these last three groups with the results 
in the same groups of the other observers, we find that the 
former—especially C—paid least attention to variables. A 
attended most often to variables; in his case the standing-out 
of a variable was usually followed by a negative tendency and 
sometimes (two instances) by a spoken negative response, B 
stands between D and C, on the one hand, and A on the other. 
In E’s case, the attracting of attention was followed by a 
negative tendency in a small majority of instances; in two 
cases, he actually responded aloud with a negation. In the 
case of B, the negative tendency followed in ca. fifty per cent 
of cases. 

d. The relative dominating-power of the process of classi- 
fying, and the affirmative or negative response-tendency. 
Table V indicates for each observer the per cent of the total 
number of classifications which were cautious, on the one 
hand, and premature, on the other hand. 
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TABLE V 


This table shows the percentages of classifications of each type, —pre- 
mature, facile, cautious, hesitant. 


Total 
number of Percent Percent Percent Percent 
Observer classifications premature facile cautious hesitant 


A 51 
Cc 28 
43 
42 
68 


Since a premature reaction was one in which the affirma- 
tive or negative response overcame the classificatiou-process 
itself, it appears that the tendency to respond was relatively 
most potent in the case of A, and least potent in the case of 
E. The descending order of the observers is: A, C, B, D, E. 
When we compare the proportion of premature reactions with 
the number of cautious and hesitating reactions we find that 
a fairly close correspondence obtains between the descending 
order of premature, and the ascending order of cautious, re- 
actions. C, who frequently reacted in very rapid fashion, 
constitutes one exception ; the other is E in whose case it was 
difficult to distinguish cautious from facile reactions, and 
hence the figures in the table are less certain. 

When we compare the classification-times of the different 
observers, it appears that the observers in whose cases the 
response-tendency was most frequently prepotent over the 
classification-process were the most rapid classifiers. Table 
VI contains the classification-times of every observer, for each 
type of classification; and Table VII indicates the descending 
order of rapidity of the observers, for every type of classi- 
fication. A fairly close correspondence obtains between the 
descending order of rapidity, and the descending order of 
prepotence of reaction-tendencies, as shown in Table V. 


TABLE VII 


Descending order of rapidity of the observers in every type of 
classification 


Facile Cautious Hesitant 
Aff. Neg. Aff. Neg. 


25.5 37.2 17.7 19.6 
17.8 57.3 10.7 14.2 
13.9 41.8 18.8 25.5 
11.9 28.5 31.1 28.5 
4.4 51.4 14.8 29.4 
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A A A C A 
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TABLE VI 
Classification-times 


Facile 


Cautious 


Affirmative 
Sec. M.V. 


1.48+0.52 
1.40+-0. 47 
0.90+0.14 
1.78+0.00 
1.25+0.00 


0.00+0.00 
2.15+0.57 


5.00+0. 48 
1.10+0. 16 


2.30+0.70 


1.3720. 29 
1.6520.36 
1.1320. 24 
1.78+0.00 
2.700. 58 


F. SUMMARY. 


Negative 
Sec. M.V. 


1.28+0.40 
1.58+0.39 


Affirmative 
Sec. M.V. 


1.20+0.16 0 


2.30+0.10 
1.62+0.55 


2.80+1.10 
1.07+0.09 


1.08+0. 26 
1.59+0.34 
1.050. 13 
2.400. 55 
2.01+0.35 


5.80+1.00 
2.9740. 22 


Negative 
Sec. M.V. 


5.90+1.70 
2.00+0.50 
0.00-+0.00 
2.70+0.20 
1.60+0.00 


1.90+0. 10 


0.00+0.00 


5.00+0.00 
4.00+0.00 
2.70+0.30 


Hesitant 


Sec. M.YV. 


1.30+0.10 
2.50+0. 40 
0.00+0.00 
4,9142,.34 
3.17+0.59 


5.90+4.00 
6.00+1.40 
5.81+2.48 


5.90+1.80 
3.40+0.80 
0.00+0.00 


3.36+0.40 
2.90+0.60 
5.90+4.00 
§.8342.38 
4.97+1.89 


1. The process of classifying,—the observers’ 


manner of perceiving the classification-figures,—consisted in a 
series of experiences in which attention passed in order to the 
regions of the classification-cards whose counterparts in the 
group proper had contained essential features; 1. ¢., it con- 
sisted in a successive becoming focal—definite and intensive— 
of these regions. This course of attention persisted either 
until the regions of all the essential features had been exam- 
ined, or until an essential feature failed to stand out when 
the regard passed to its region. 

2. The process of classifying was sometimes complicated by 
the presence of components other than the perceptions of the 
classification-figure. These contents included vocal-kinaes- 
thetic and auditory images of words which designated the 
observers’ findings; kinaesthetic sensations of the eye-move- 
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4.40+0.00 
3.00+0.00 
00-+0.00 
2.60+0.20 
4.00+0.00 
1.6040.20 1.0040.00 2.2020.00 2.90+0.30 
3.50+1.00 4.10+0.90 
2.42+0.39 
1.30+0.30 1.8040.30 4.00+0.80 
1.90+0.25 1.60+0.30 0.00+0.00 
i 1.00+0.00 0.00+0.00 0.00+0.00 
8.20+0.00 0.00+0.00 7.60+3.20 
0.00+0.00 0.00+0.00 0.00+0.00 
0.0040.00 1.00+0.00 4.60+0.60 3.0040.00 6.60+3.40 
20+0.00 0.0040.00 0.0040.00 3.30+1.30 
3.5340.80 4.20+0.90 
3 3.90+0.00 3.00+0.50 
3 0.00+0.00 2.70+0.30 
& 0.00+0.00 3.20+0.55 
4.3340.60 1.60+0.00 
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ments involved in examining the figures; kinaestheses of in- 
ternal imitation of the figures; and concrete visual and verbal 
imagery of the original series. 

3. The process of classifying was initiated only by the 
hearing of the experimenter’s instructions and by the per- 
ception that the figure had been exposed. When this process 
reinstated itself after an interruption, however, its recurrence 
was at times preceded by concrete visual or verbal imagery 
of the region of the figure which had not yet been explored; 
and sometimes by verbal imagery of self-instruction. It seems 
probable that imagery of the first type is to be regarded as an 
initial term of the reinstated process of classifying, rather than 
as imagery of intending to continue the expleration, or of set- 
ting up a goal-idea. 

4. The component details of the process of classifving,—the 
conscious experiences that the classification-figures contained 
or failed to contain specific essential features, etc.,—con- 
sisted in the behavior in consciousness of the separate fea- 
tures of the classification-figures. This behavior depended 
upon the extent to which the regions of the essential features 
resembled the corresponding regions in the group-members. 
a. If a feature which the observer had found to be present 
in all of the group-figures was definitely present in the classifi- 
cation-figure, it flashed out into clear consciousness as attention 
passed to and over its region; and this facile and often very 
brief standing-out of the figure constituted in itself the affirma- 
tive answer to the question ‘does it have the essential fea- 
tures?’ which was present as the characteristic course of atten- 
tion in the classification. It was sometimes complicated by 
the presence of additional contents—imagery of the original 
series, or contents which reinforced the observation of the 
figure itself, such as verbal imagery, kinaestheses of internal 
imitation, and the like. Again, it was often followed by a 
verbal affirmative response, imaged or overt. If the obser- 
vation had not been completed, the attention shifted rapidly 
and readily on its course; and if the observer did not note the 
absence of any essential feature, an affirmative response was 
verbalized. 

It sometimes happened that the affirmative response was 
verbalized before the course of the process of classifying was 
completed. Thus a premature reaction was given; the affirma- 
tive reaction-tendency overcame the process of classifying. 
Even here, however, the uncompleted process usually re- 
asserted itself, operating on a last percept of the disappearing 
stimulus, or upon concrete visual imagery of the stimulus. 
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In some cases observers reported classifyings of a type in 
many respects the opposite of the premature one. The suc- 
cessive features were noted in a slower and more painstaking 
fashion; the affirmative response followed less readily and 
rapidly. 

The affirmative response itself usually consisted only in the 
ready standing-out of the feature, and the rapidity and uncon- 
testedness with which the attention left it; it merged without 
delay into the continuing classifying-process. Sometimes, how- 
ever, the attention-processes were complicated by additional 
components, such as relaxation, pleasantness, kinaesthesis of 
nodding, of waving the hand, or internal ‘ welling-up.’ Verbal 
imagery of ‘ yes’ was often present; and under certain con- 
ditions—usually, when the feature was the last one on the 
attention-route—a spoken ‘yes’ followed. 

b. When a figure of the classification-series lacked one of 
the essential features, or possessed it in a crucially dissimilar 
form, the attention-course was arrested at that region, which 
became unusually clear. This halting of the attention con- 
stituted the negative answer to the question (present as the 
characteristic course of attention) of ‘ does it have the essen- 
tial features?’; and it was usually followed immediately by a 
negative response and an abrupt termination of the attention- 
course. Occasionally the arrest of attention on the altered 
region was accompanied by more or less intensive kinaesthetic 
and organic sensations. Or imagery occurred of the region 
concerned as it had appeared in the group-figures themselves, 
and of supplementing the findings in the present figure. 

In some cases, however. the negative response was not 
verbalized aloud, but instead the course of the classifying- 
process continued, in a relatively painstaking fashion. 

The negative response itself was usually nothing more 
than the above-described sharp arresting of the attention, 
with the subsequent verbalized ‘no.’ Sometimes, however, it 
was complicated by the presence of additional contents,— 
more or less emphatic and intensive kinaesthetic and organic 
rejectings of the figure, verbal imagery of ‘no,’ and of words 
which expressed the reason for rejecting the figure. 

c. When an essential feature was markedly dissimilar, yet 
neither definitely present nor absent in the classification-figure, 
attention remained persistently upon the region in question,— 
the consciousness of the region lasted, and it became very 
focal. When after a time the exploration of the figure was 
continued, attention was cautious and deliberate in its course, 
and it frequently returned to the altered region. This pro- 
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longed arrest upon the altered région was usually marked, 
sooner or later, by the presence of strains and tensions and 
affective contents of unpleasantness. Imagery of other sorts 
also occurred on many occasions; verbal imagery of ques- 
tioning the nature of the altered aspect, or of fragments of 
the definition, or of sketchily present argument, as one aspect 
after another stood out in the altered region, or of silent 
vocalization of these aspects; and visual imagery of the corre- 
sponding region in figures of the group proper. 

5. It sometimes happened that conspicuous novelties or 
strikingly altered non-essential features stood out in conscious- 
ness during the examination. These features were sometimes 
merely present in a marginal fashion, without influencing the 
main course of attention. Again, they became for a time very 
focal, but were not followed by affirmative or negative re- 
sponses. Their focal presence was sometimes followed by 
verbal imagery of their non-essential character, with turning 
of attention to other regions. Usually, their standing-out was 
followed by a more or less energetic negative tendency, which 
was at times actually verbalized aloud. 

6. The observers sometimes merely described the affirma- 
tive or negative responses without labelling them. In other 
cases they described them and also labelled them, sometimes as 
familiarity or unfamiliarity of the feature in question, but 
usudlly as acceptance or rejection of the latter, feeling that it 
was wrong, etc. The application in retrospect of some label to 
the experience depended largely upon the additional presence 
of striking kinaesthetic and organic and affective or other 
contents or factors; it also depended to some extent upon the 
individual observer. The nature of the label which was ap- 
plied depended in part upon the individual observer; but it 
tended to be closely harmonious with the prevailing direction 
or course of consciousness, in this case, the process of classi- 
fying. The observers were in an “ is-it-a-Zalof?” situation, 
and the normal interpretation of the experiences of arrest, or 
of ready passing on, of attention was obviously one of rejec- 
tion or of acceptance, of feeling of figure being right or wrong, 
etc. The observers were not in a recognizing—a “ have-I- 
seen-it-before ?”—situation and hence the infrequency of the 
label of familiarity or of unfamiliarity is not surprising. 

7. Two main sorts of process were thus operative in our 
classification experiments. One of these was the characteristic 
course of consciousness in the classifying as a whole; and the 
other was the response-tendency, which appeared with the 
standing-out of any feature. The former was more forward- 
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moving, more dynamic; the latter, when it separated out from 
the former, tended toward the static (‘conscious attitude’). 
It frequently failed to realize itself, however, the classifying- 
course continuing instead. When the response (especially 
the negative response) was not thus prevented from realizing 
itself, it became richer in imaginal and kinaesthetic content, 
and merged into complex attitudes, which were labelled as 
familiarity, acceptance, or especially unfamiliarity, rejection, 
and the like. 

Ordinarily, the process of classifying prevailed until its 
completion, but at times the response-tendency became suf- 
ficiently strong to interrupt it for a longer or shorter time, 
the response even being verbalized aloud. 

The introspections reveal the fact that a certain interde- 
pendence existed between the main process of classifying and 
the affirmative and negative response-tendencies. While the 
negative response-tendency often appeared when attention went 
to the region of a striking variable feature, nevertheless it rela- 
tively seldom appeared here in sufficiently energetic manner 
to lead to a negative spoken response. Its appearance apart 
from the normal route of the process of classifying appar- 
ently meant that its energy was diminished. On the other 
hand, the appearance of such an energetic negative tendency 
was followed by a checking and a becoming more cautious 
of the main process itself, when the latter became reinstated. 

8. Individual Differences: Our observers presented numer- 
ous individual differences, both structural and functional. 
Structurally, they differed in the nature of the imagery which 
presented the members of the group proper; in the nature 
and modality of the imaginal reinforcement of the figures 
under observation ; in the nature of the contents which entered 
into the experiences of doubt and hesitation; in the frequency 
and nature of personal reactions to the figures; and in the 
nature of the imaginal and sensory contents which accom- 
panied experiences of affirmation and negation. The func- 
tional differences were concerned with the extent to which the 
process of classifying was accompanied by imagery of the 
group proper; with the conditions under which such imagery 
occurred; with the extent to which the process of classifying 
was diverted from its course by striking irrelevancies; and 
with the relative dominating power of the process of classi- 
fying, on the one hand, and of the affirmative or negative 
reaction-tendencies, on the other hand. With certain observ- 
ers,,the appearance of imagery of the original series depended 
upon the number of past experimental sittings with the series 
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in question ; with others, it depended upon the type of classi- 
fication, being more numerous with the hesitant or cautious 
negative type. In general, the observers in whose cases the 
response-tendency frequently overcame or delayed the main 
classification-process showed fewer cautious reactions; and 
their reaction-times were most rapid. 


IV. CoNncLusions 


The essence of the process of classifying, as this process 
occurred in our experiments, consisted in the manner of the 
observers’ perceiving the object which he had been instructed 
to classify. This manner of perceiving consisted in the fact 
that the regions of essential group-features were stressed in 
consciousness, and that these regions behaved in conscious- 
ness in a fashion which depended upon their resemblance, or 
lack of resemblance, to the corresponding features in the 
group-members. In the former event, the regions in question 
passed in and out of consciousness in rapid and ready fashion, 
without retarding the course of attention. In the latter case, 
on the other hand, the course of attention was arrested 
sharply; these regions often persisted in consciousness, and 
they were frequently accompanied sooner or later by more 
or less focal and intensive kinaesthetic, organic, and affective 
contents which functioned in their conscious settings as 
definite rejectings of the figure. 


This view is, we believe, in accord with those of numerous writers 
who hold that the generalizing-process is essentially a motor phe- 
nomenon. The classifying of a novel percept with a group of pre- 
viously experienced ones occurs in virtue of the fact that the former 
arouses a reaction which is identical with that aroused by the latter.®? 
Within the writer's knowledge, the authors who have most per- 
sistently concerned themselves with the conscious phase of this motor 
response are Zetz and Miiller-Freienfels. Betz®? finds that in his own 
case, the motor reaction or ‘attitude’ is either projected out into 
space, i. e., objectified, as a series of movements (whether kinaes- 
thetically or visually conscious is not fully clear to the writer); or 
else it forms the basis of a feeling—e. 8, in the case of green, a 
‘calm, agreeable feeling.’ A concept is a ‘projected’ attitude; and 
a novel phenomenon is subsumed under a concept when the attitude 
which it evokes ‘fits in’ with the concept-attitude (pp. ,210 ff). The 
meaning for consciousness of the expression ‘fits in’ is not clear 
to the writer. Whether it means an inference on the part of the 
systematizer, or an actual consciousness of ‘fitting in’ on the part 
of the experiencer, we cannot say. 

Miiller- reienfels maintains that the motor reaction has a feeling 
as its conscious symptom; and he uses the term Stellungnahme as an 


aw cit. footnote 2 p. 57, 
Betz, Vorstellung und Hinstellung. II. Ueber Begriffe. Arch. 
f. 4. ges. Psychol. XX, 1911, 186-225. 
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expression for the combination of motor disposition and feeling- 
symptom.*¢ Feeling is not sensation, nor is it a property of sensation; 
whether its essence consists in movement, he leaves open.*5 Sensory 
situations which arouse the same Stellungnahme are subsumed under 
the same concept. Here again, the writer is uncertain as to whether 
Miiller-Freienfels uses the term ‘same’ in an inferential sense, or as 
referring to a consciousness of sameness. 

If we attempt to translate our findings into the language of Betz 
and Miiller-Freienfels, we would conclude that the ‘motor disposition’ 
‘set free’ in the percept may be present to consciousness in terms of 
the manner in which the observer perceives the object, i. ¢., the shifting 
parts of the latter which stand out, and the duration and intensity and 
focality of the standing-out of the several parts, or in terms of 
kinaesthesis of the observation as well.66 We would maintain that 
the ‘feeling’ referred to may possibly be analyzable into the pecu- 
liar temporal and focality aspects of the percept which constituted 
its being included in the group, or into those which constituted its 
being rejected; and we would suggest further that the presence in 
addition of an awareness or attitude of sameness, or of ‘fitting in,’ 
is a function of the momentary conscious situation of the observer, 
and of the use which he is to make of the experience. If, ¢. g., he 
is told to identify the object, his manner of perceiving it will be 
supplemented by verbal or kinaesthetic assent, which constitutes an 
awareness of sameness. If he is making a different use of the per- 
cept (e. g., examining its features for specific points®’?), he will have 
no such awareness of its identity with the group. 


64R. Miiller-Freienfels. Typenvorstellungen und Begriffe. Zeitschr. 
f. Psychol., LXIV, 1913, 386-433. 

65 R. Miller-Freienfels. Die Bedeutung der motorischen Faktoren 
und der Gefihle fiir Wahrnehmung, Aufmerksamkeit, und Urteil. 
Viertelj. f. wiss. Phil., XXXVIII, 1914, 215-253; 335-371. 

66 We believe that observers vary with respect to the manner in 
which such motor phenomena are present to consciousness, 7. @., 
whether they are present as shifting visual (or auditory) perception, 
or as kinaesthesis, or both. 

67 Cf. op. cit. footnote 2 p. 57, pp. 97 ff. 


RESEARCH IN PATHOLOGICAL PSYCHOLOGY AND 
BIOCHEMISTRY 


By Epwarp Cowiegs, M. D. 


Research in the pathology of mental disease has a history of 
peculiar interest ; progress has been indirect and difficult in this 
branch of the medical sciences because of both favoring and 
conflicting influences. In modern psychiatry laboratory inves- 
tigations were first employed to find in anatomical pathology 
explanations of mental disorders. Great progress has been 
made in the 70 years since Griesinger published his work on 
mental disease. During the first 20 years of that period he 
was the first to establish psychiatry upon the basis of scientific 
research and pathological principles. During the next 20 years 
several contributing movements, having their genesis in the 
advancement of general medicine, gained headway ot had 
their inception ; in America, a new interest arose in pathological 
investigations in institutions for the insane, and among them 
the plan was formed at the McLean Asylum (Hospital after 
1892) to add to the pathological laboratory two other labora- 
tories in order to combine researches in physiological and 
pathological psychology and biochemistry with the clinical 
work. In 1889, after ten years of preparatory observation, 
under the inspiration of general medicine and the “ new psy- 
chology,” these combined laboratories were fully organized 
and equipped for beginning researches by the methods then 
available. 

In the laboratory movement of the time the new combination 
here described was the outcome of definite concurring influ- 
ences, which, with their sources, should be recognized for their 
historical significance. The McLean Hospital laboratories re- 
flected contemporary trends leading to the momentous changes 
which are now revolutionizing ideas that have long dominated 
psychiatry ; it is important to note what these changes have 
contributed to a stage of progress that has been slow in awak- 
ening the attention of alienists. In the asylums, as they were 
constituted in the decade of 1880-90, the medical service was 
concerned with a number of quite distinct major problems in 

2 An account of the laboratories of the McLean Hospital. Reprinted 
from The Institutional Care of the Insane, 1916, Vol. 2, pp. 618-636, 
with added notes and references. 
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theory and practice ; these related (1) to the methods by which 
explanations of mental disorder were sought in the findings of 
the pathological laboratory; (2) the generally accepted psy- 
chological conceptions and formulz descriptive of mental physi- 
ology and of mental diseases for their classification; (3) the 
physical conditions associated with mental diseases and their 
causes with respect to the principles of general physiology and 
of general medicine; (4) the practical methods of treatment of 
the different forms of these diseases. 


THE GENERAL PosITION OF PsyCHIATRY IN AMERICA IN ITS 
THEORY AND PRACTICE, 1880-90 


The attitude of the alienists toward their problems was one 
of newly stimulated interest. Some of the difficulties met with 
and the obstructive effects of certain misleading contradictions 
in the formulations of the problems should be noted; they will 
appear in the following account of the McLean laboratories as 
an example of the general efforts toward progress. The pur- 
pose, course pursued and results accomplished can be better 
understood by indicating here the observations concerning the 
nature of the major problems that prompted the laboratory 
investigations. (1) The alienists were subj ct, by general con- 
sent, to the claims of pathological anatomy as the master sc1- 
ence in general pathology ; they looked to it for a basis of scien- 
tific psychiatry, but it was hope deferred, and they remained 
under the reproach of being unscientific. Although the new 
science of neurology, claiming psychiatry as a part of itself, 
was then bringing much aid, yet within 20 years thereafter it 
reached one of its authoritative conclusions that “ pathological 
anatomy is of more academic than practical interest to the 
psychiatrist . . . the burden of our work should be away 
from morphology and more in physiologic lines.” This of 
course did not deny the essential value of pathological morph- 
ology in association with these fields of investigation. 

(2) Mental physiology, with true explaining principles in 
the physical mechanism, was the immediate need of the alien- 
ists for the investigation of abnormal behavior, and the first 
step in “tracing back symptoms to structural changes in ac- 
cordance with the principles of general pathology.” Lacking 
such explanations and limited to descriptive classifications of 
clinical symptoms, the alienists avoided the speculations of 
academic psychology which gave little aid. Thus, in common 
with all the world, they adopted the general empirical concep- 
tion of the intellect, feelings and will; and in terms of these 
conceptions they framed their descriptions of the mental activi- 
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ties. Twenty years prior to the time under consideration 
Griesinger was making the bequest of his conceptions of 
mental pathology universally followed in modern psychiatry ; 
his formulations of the symptom-complexes of melancholia 
and mania still dorninate our descriptions of melancholia as 
“states of mental depression,” and mania as “ states of mental 
exaltation.” 


These phrases condense one of the most fundamental and general 
concepts of psychiatric theory into two words, “depression” and 
‘exaltation,” used as physical metaphors for the contrast of the feel- 
ings of pain and pleasure, which present a true “oppositeness” of 
quality of feeling or emotion—both normal and morbid. But while 
‘depression ” always fitted melancholy states, “exaltation” was found 
to be far from constant in maniacal states and not to fit the physical 
facts; and the make-shift word “excitement” came into use in its 
motor sense. To-day we frame our descriptions around “ depression” 
and “excitement,” making a false differential of emotion and activity, 
which always seems to imply a quantitative contrast of decrease and 
increase; whereas, on the contrary, in the states of real physical 
depression with constant mental pain there is always increase of its 
intensity and often motor agitation, while in the states of excitement— 
of shifting emotion and motor activity—there are further real de- 
— of integrity of both mental and physical functions. and descent 
“deeper levels of destruction.” Such are some of the contradictions 
in n this slough of despond for scientific psychiatric thinking and ex- 
periment. There is no way of escape but to abandon it. It is an 
inheritance from the most primitive experiences of an ever-widening 
range of such concepts of the feelings, as of pleasure and pain, joy 
and sadness, hope and fear, as expressed in such figures of speech 
as exaltation and depression, being uplifted or downcast, and innum- 
erable analogues of highness and lowness in the moral sense; thus 
have been drawn into the complex conceptions of the feelings the 
physical meanings of such ambiguous words. 


There can be no change in the common usage of such pic- 
turesque analogies and physical metaphors; but in the present 
instance they are destructive and unfit. The remedy must be 
by passing from facile description to the explanatory level; 
and to the advancement of laboratory investigations in psy- 
chology, psychiatry and physiology are due the definite signs 
of emergence in recent years. In 30 years, or since the he- 
ginnings of Wundt’s psychophysic experiments to Pawlow’s 
and Cannon’s latest discoveries in the physiologic relations of 
protective bodily changes to emotional reactions, there has been 
a revolution of ideas through the contributions of physiology 
to psychiatry.” 

2“*For a number of years, and particularly since the publication of 
Pawlow’s work on the effects of emotion upon glandular action, there 
has been a wide and increasing interest among psychologists and physi- 
ologists in the more intimate bodily mechanism underlying emotional 
processes. This movement has coincided with a rapidly growing 
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(3) The physical conditions associated with mental diseases 
were of constant interest to the alienists; systems of classifi- 
cation were attempted, based upon the etiology of mental dis- 
orders as sequences of general diseases. This tended to aid 
in prompting the purpose of the laboratories which grew out 
of the conditions observed in the preceding ten years, showing 
the need of physiological investigations to explain the psycho- 
logical problems. Some of the fallacies of the conceptions of 
them have been noted in the foregoing statements to show the 
reasons for the attempt to apply new methods. The attitude 
of inquiry is indicated by the position taken in respect to 
Griesinger’s description of contrasting mental states before 
quoted. Beginning in 1885, and since then carried forward in 
annual courses of lectures and in projecting these laboratories, 
the view has been presented as the belief of many alienists that 
melancholia and mania constitute one disease, with stages de- 
clining to dementia. It was proposed two years later, in an 
unpublished paper on classification, to amend Griesinger’s 
formulations to read “ states of depression of feeling” and 
“ states of derangement of intellect,” for the reasons that while 
the persistent mental pain characteristic of the first stage re- 
flects truly the bodily malaise, the second stage is characterized 
by graver derangements of thinking and unstdble emotional 
states, showing their disordered relations with the bodily ill- 
being and the losses of functional power and control. This 
was known to have been essentially the position taken by 
Griesinger, but it can be better appreciated in the light of later 
understanding by newly studying his writings, which reveal 
his vigorous but unheeded protest against the immediate mis- 
interpretation by his contemporaries of his psychological mean- 
ings. Limiting the present view of the situation to what it was 
in the decade prior to 1889, it can now be seen that he used 
the words “ depression” and “ exaltation ” in their figurative 
sense, as did the contemporary alienists, psychologists and all 
the world besides, following the ancient and fixed usage. But 
he meant simply “ mental pain” and the emotional contrast ; 
he did not mean an oppositeness of “mental torpor” and 
“mental irritation ”’—an “ increase” or “ decrease” of some- 
appreciation among physiologists and physicians of the organic signifi- 
cance of certain of the so-called ductless glands, and of the physig- 
logical importance of gland and muscle tissue in general. Already 
the discoveries made have quite revolutionized many of the ideas of 
a generation ago, and the chapter seems hardly more than begun.” 
James R. Angell, Review of Cannon’s work on “Bodily Changes in 
Pain, Hunger, Fear and Rage. Recent Researches into the Function 


of Emotional Excitement;” and Crile’s work on “The Nature and 
Origin of the Emotions.” Science, Nov. 12, 1915. 
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thing. Yet the psychiatric world still clings to the ancient, 
unscientific conception of a physical something, up or down, 
although the physiological investigations of the laboratories 
have been proving for 30 years that Griesinger was right. The 
following narration of events will show the course of progress, 
and what was done with the ancient conceptions when the new 
psychology brought psycho-physic experiment into psychiatry. 

(4) The most significant indication of the attitude of the 
alienists of 30 years ago toward general medicine was their 
position with respect to the practical methods of treatment. 
They had been the leaders in the adoption of the “ supporting 
treatment ” for many years in advance of general medicine— 
a logical, though empirical, expression of their comprehension 
of the physiological principles of the energy concept. Here 
was the basis of the vogue of the neurasthenic concept devel- 
oped in the science of neurology. This was the crux of the 
matter from which came the inspiration to research in the 
chemistry of nutrition. The “ fatigue question ” and the “ nu- 
trition question ” ‘were “ believed to be of primary importance 
in psychiatry.” Hence as an outcome the laboratory of bio- 
chemistry. The psychological laboratory was added by direct 
importation from the laboratory of Ludwig at Leipsic, through 
Dr. Stanley Hall and the department of psychology at The 
Johns Hopkins University. These preliminary comments have 
a certain historical interest; they are also needed not only to 
show the origins.of this laboratory movement, but to state the 
problems with which it had to contend, and which essentially 
form the basis of the conclusions that emerge from the broader 
review of the whole matter. 


Note.—The main events on the medical side of thé laboratory 
movement at its beginning, indicate the conditions under which the 
aid offered by psychology had to make its way. While some of the 
earlier alienists, usually chosen men of attainment in general medi- 
cine, gave special attention to pathology it was not until 1868 that 
Gray at Utica, first.in this country, organized a department for such 
research by appointing a pathologist; this was continued during his 
service till 1886. Through this period there was increasing interest 
in such investigation by individual members of the medical staff in 
some of the asylums. But the most stimulating influence of the 
time was the work of Folsom in Massachusetts, then Secretary of 
the State Board of Health, which included the supervision of the care 
of the insane; his historical monograph on “ Disease of the Mind,” 
1876, showing European and American progress, and his observations, 
especially of English and Scotch methods, aroused great interest; 
many mf our younger alienists went to study them during the next 
decade, 

At this time the pathologists were non-resident, appointed for occa- 
sional service. The Government Hospital in Washington made a great 
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step in advance by establishing a permanent department, the most 
efficient of the time, for scientific work with the appointment of a 
special pathologist in 1883. This work in clinical pathology was of 
the best order and was maintained until 1906 when the scope of the 
department was extended by the appointment of an expert psycholo- 
gist experienced in pathological psychology and not a physician, to be 
the scientific director with various assistants. This combined service 
has sustained its hopeful purpose. This event is significant of the 
long cycles of time taken for such an innovation as that of pure 
psychology into psychiatry; Dr. Franz had been for four years before 
the first expert psychologist in such a service at McLean Hospital, 
where twenty years before Dr. Noyes was appointed pathologist also 
to direct especially the chemical research as well as to apply the 
psychology he had learned from Stanley Hall at Johns Hopkins Uni- 
versity. 

In the next following decade, 1890-1900, the general movement be- 
came more manifest, and resident pathologists were appointed. At 
Kankakee, Dr. Meyer took charge in 1893, and went to Worcester 
in 1896; at Danvers, Dr. Worcester was appointed in 1895; at Indian- 
apolis a spacious pathological building was opened in 1895; and at 
the Sheppard and Enoch Pratt Hospital, Dr. Paton was appointed in 
1899; all of these and other like efforts have established their value 
as important adjuncts in the progress of the clinical work. It appears 
in all that the initiative purpose was for scientific investigations in 
pathology. 

This was also the essential purpose of the largest undertaking in 
that decade, the State Pathological Institute in New York city in 
1895. The State Commission and Dr. Van Gieson, the director, had 
ambitious and comprehensive conceptions of the main purpose of this 
central influence for guiding the scientific work of all the hospitals. 
Progress was made in organizing the pathological work; there were 
interesting beginnings in the study of psychological problems and of 
chemical investigations. But its history shows that the disadvantages 
of its being detached from a clinical service and the danger of failure 
in its being supported in its costly: location caused its removal to 
Ward’s Island, where it could be in connection with hospital wards 
assigned to it, and be afforded facilities for developing a practical 
field for co-ordinating all the investigations which would invite atten- 
tion in an economic association with a clinical service; this would 
obviously claim existence for its own sake. This original purpose was 
promoted and broadened; the way of progress opened wide under the 
direction of Dr. Meyer who came there from Worcester in igoz and ° 
was succeeded in 1910 by Dr. Hoch with an experience of twelve 
years in the McLean laboratories and five years at Bloomingdale 
Hospital. The trend of progress of this great establishment is indi- 
cated by the change of name from Pathological to Psychiatric Insti- 
tute. The facts accomplished in its course of twenty years need no 
recital here of what it has done in applied psychology. These refer- 
ences to the origins of the laboratory movement and the concurring 
events in the quarter century before 1900 indicate the circumstances 
contemporary with the following account of the McLean laboratories. 
Out of these labors of that time has come the later remarkable devel- 
opment of reception wards, and psychopathic hospitals tending to the 
provision of a psychopathic building in every hospital. The signifi- 
cance of all this is very great, and the appeal to psychology, the 
master science of psychiatry, and points to the need of trained psy- 
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chologists, as well as pathologists in the laboratories. Every date 
mentioned implies years of preparatory projects obstructed and de- 
layed; the following history shows twelve years of active work in 
the combining of researches and prior years of preparation before 
1900, in the McLean laboratories. Up to that time such a combination 
of psychology and chemistry with pathology and the clinic had not 
been projected elsewhere. It was a féw years later there when first a 
trained psychologist, also a teacher of neural physiology, was per- 
suaded to enter this special field for a professional career, in this 
country, and later one other followed him; these, with a few others 
more recently, amply justify the coming demand for this great service 
to psychiatry. 


THE ORGANIZATION OF THE LABORATORIES 


The new laboratories at the McLean Hospital were early 
attempts to combine the methods of physiological, biochemical 
and psychological experiment, under the principles of general 
medicine, in the clinical work in such institutions. The gen- 
eral progress made was noted in the annual reports; of special 
interest are those from 1888 to 1892, describing the establish- 
ment of the three laboratories, and a review of the work of the 
hospital in the reports for 1901 and 1902. Biological chemis- 
try and physiological psychology were held to have an essen- 
tial dependence upon each other. The conception of the chem- 
ical laboratory as a clinical aid in psychiatry had a longer in- 
cubation and was the direct expression of the neurasthenic 
concept, or, better, the energy concept. Here, as before noted, 
there was a direct sequence of events. From the time of the 
“supporting treatment” and Griesinger’s recognition of the 
principle of reduction of energy in the relation between melan- 
cholia and mania, the energy concept had been gaining its place 
of fundamental importance in general medicine, and has held 
it in the practice of psychiatry, though much obscured and 
mostly lost to sight in theory. 

The aims of the combination of the laboratories were com- 
prehensively stated in a report on the psychological labora- 
tories in America, contributed to the Année Psychologique in 
1894 by Dr. Delabarre, in which the McLean Hospital psy- 
chological laboratory and its equipment were described as 
follows : 


“The purpose of establishing and developing the laboratory has been 
carried on under much difficulty, naturally due to the newness of the 
attempt to combine with psychiatry the other departments of scientific 
medical research. The pathology of the terminal stages of insanity 
must be studied as heretofore, and it is necessary to add that of 
the initial conditions which lead to mental disorder. Such studies 
must therefore be combined with physiological psychology in the 
attempt to determine the exact nature and causes of departures from 
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normal mental function. Also in the dependence of these changes 
upon general physiological processes, and in order to take into account 
all the elements of vital activity involved, it is supremely necessary 
to study both physiological and pathological chemistry in their direct 
and indirect relations to mental changes. It will be seen by the 
foregoing report that the fatigue question, and its relation to auto- 
intoxication, is believed to be of primary importance in psychiatry. 
It is inevitable that progress must be slow in developing these several 
concurrent lines of inquiry; but the researches already begun are most 
interesting and promising, and encourage the hope that the work which 
is contemplated will so effectively combine them all as to yield worthy 
results.” 


The laboratory, with its two purposes, was described by Dr. 
Delabarre as “the only one in America which united psychia- 
try and physiological psychology. In Germany there exists 
only one like it—that of Professor Kraepelin at Heidelberg. 
It attempts to combine the studies of the clinic and of neu- 
tology with those of chemistry on the one hand, and with those 
of psychology on the other.” 

In a lecture on “ Neurasthenia” in 1891, and in other 
papers,* there is an extended discussion of the energy concept 
as it is involved in the successive reductions of functional 
capacity in neurasthenia, melancholia and mania, considered 
as stages of one disease—meaning that a neurasthenic condi- 
tion underlies all of these phases. 

The laboratories were under the direction of Dr. Noyes, 
appointed in 1888 and continuing till 1893, including that of 
pathological anatomy; and a seminary was organized by the 
medical staff for study in psychology and psychiatry. The 
equipment for psychological experiment was guided by that 
of Dr. Hall at Johns Hopkins University, and at Harvard 
Medical School, aided by the counsel of Dr. Bowditch and 
Prof. James; the chemical work had the valuable advice of 
Dr. Wood and Dr. Chittenden. The direction of the three 
laborator‘es'was continued by Dr. Hoch for nearly twelve years, 
beginning in 1894; during nearly two years in Europe, his 
studies, mainly in pathology at Strasburg, and at Heidelberg 
with Nissl, had been extended to special preparation for the 
service at McLean Hospital by devoting time to the work of 
Kraepelin, Wundt and Mosso. The provision of ample rooms 

Les Laboratoires de Psychologie en Amerique,” by FE. B. Dela- 
barre, L’Année Psychologique, 1805; also “Laboratory of Mcl.ean 
Hospital,” by G. Stanley Hall, Amer. Jour. Insanity, 1895. 

*“Neurasthenia and its Mental Symptoms,” Shattuck Lecture, E. 
Cowles, Amer. Jour. Insanity, 1891; “The Mental Symptoms of 
Fatigue,” Trans. N. Y. State Med. Assn., 1893; also “The Problem 
of Psychiatry in the Functional Psychoses,” Amer. Jour. Insanity, 
1905. See also “The Mechanism of Insanity,” Jbid., 1889-91. 
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and equipment for research in the new McLean Hospital, 
opened in 1895, was justified by the early experience. The 
claim of the chemical laboratory to a place in clinical psy- 
chiatry was established by the investigations of Dr. Folin, 
who took charge of it in 1900, when he applied the methods 
of pure chemistry and gave it a recognized distinction. The 
development of the work as a whole was aided directly by the 
conceptions of the English physiologists. It was noted at the 
outset that the clinical questions were characteristically asso- 
ciated with causes producing neurasthenic conditions, and 
with recoveries through restoration of the general health and 
strength. As stated later by Dr. Folin, “the problem to be 
dealt with in such cases is very largely that of nutrition, and 
the nutrition question is fundamentally a chemical one; also 
that it is disorders of metabolism that have a large part in the 
derangements of nutrition and dependent functions of the 
nervous system; and it is to such derangements that disorders 
of the mental function may be due in many cases.” The pur- 
pose from the first was to approach such problems from the 
side of general medicine and to determine “ what conclusions 
can be reached concerning the important question whether 
any tangible relation between faulty nutrition or other faulty 
metabolism and different forms of mental disease can be 
established.” This implies the study of the influence of func- 
tionally disordered bodily conditions and organic sensations 
causing alteration of the “sense of well-being ” and “ person- 
ality,” and of the “ sense of adequacy,” producing obstructive 
interferences with the processes of feeling, thinking and doing. 
The reactions of the emotions were recognized, when first 
undertaking the joint investigations, as essential factors of the 
utmost importance, in “the changes in nervous reactions in 
health and disease, the relation of the mental element as to 
its interferences with these reactions, and the counter influence 
of bodily conditions upon mental states.” The conclusion was 
drawn that “ in acute neurasthenia and in true melancholia ard 
mania there is always nutritional and toxic functional weak- 
ness, fundamentally, in the organism; it is from this that the 
influences arise which affect the conscious feeling and think- 
ing, making these higher mental states the sensitive indices of 
the lower physical changes.” © 

5 Op. cit. Neurasthenia and its Mental Symptoms, 1891. The quo- 
tation continues: “ When ail goes well with the organism and it is 
in a condition of unfelt equilibrium, the processes of thinking and 
feeling are adjusted, more or less logically, to the varying envivon- 


ment upon a basis of a sense of well-being and normal love of life. 
On the other hand, a morbid process may be started in these higher 
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In this view it was believed that all the operations, physicai 
and chemical, of the nervous and mental mechanism, should 
be studied as being conditioned by the contributing and con- 
curring activities in both fields, and as having a primary and 
necessary relation to the supporting energy. The conscious 
attitude of the moment, having its inseparable emotional fac- 
tors, affecting both the mental response and the physical reac- 
tions, these in turn must condition, and may determine, a 
persistent affective tone, especially when of pathological in- 
tensity. “The phenomena of nervous life are the outcome of 
a contest between what we may call inhibitory and exciting or 
augmenting forces” (Foster, Physiology). Voluntary action 
is at all times the resultant of the compounding of our impul- 
sions with our inhibitions (James). 

The point of present interest is that these laboratories and 
their combination were simply outcomes of principles then 
generally recognized, but awaiting effective acceptance in psy- 
chiatry. The significant exception to this was that the energy 
concept which, having given psychiatry the leadership as its 
long-used practical guide for treatment, had gained only a slow 
and limited appreciation of its special physiological and bio- 
chemical import for mental diseases. The result followed that 
psychiatry has engaged itself in working out other trends of 


activities, in a previously healthy and strong organism; but until the 
organism itself suffers a change to the specified nutritional and func- 
tional weakness there can be no such mental symptoms as are being 
studied here. Normal mental activities cannot produce ‘mental 
symptoms’ except by first causing the characteristic ‘weakness’ some- 
where in the physical basis of all of them.” 

It is of great historical interest in this connection that one who 
newly reads Griesinger’s conceptions of more than 70 years ago may 
trace the substantial evidence throughout of their underlying continu- 
ance and growing force to the present time. The words he wrote 
in 1861 have lost none of their significance: “I would therefore beg 
the readers wherever doctrines, pages, and even chapters, occur similar, 
or nearly similar, to what they may shortly before have read in books 
or journals, simply to compare po with the first edition of this 
work which appeared in 1845.” Describing the states of melancholia 
as most frequently appearing to be the direct continuation of some 
painful emotion dependent upon some external influences, he notes the 
cases without apparent moral causes in which it “does not originate 
as their direct continuation, but only shows itself after these affections 
have wrought considerable disturbance in the functions and nutrition 
of the nervous system, or have undermined the entire constitution.” 
We have learned to distinguish neurasthenic conditions from the 
“hypochondria” of those Says 5 ; Griesinger observed that the states 
of painful emotion may “ proceed from a strong feeling of bodily 
illness.’ Going further, he regarded the “states of mania as engen- 
dered by melancholia” and as a “ still deeper destruction ;” he never 
lost sight of the principle which is fundamental in all progress in 
the modern treatment of insanity. 
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inquiry and has neglected the study of its most pregnant prob- 
lem, leaving it to the physiologists and the chemists to be solved 
for us. 


THE CHEMICAL LABORATORY 


The chemical laboratory was the one first conceived to be a 
clinical need. Psychiatry was not yet ready for biochemistry 
25 years ago, nor for explanations in disordered metabolism 
of morbid mental moods and activities; neither was organic 
chemistry yet abie to offer practical aid to the mental clinic. 
But the principle being established and the way opened for 
its methods, the later history of these laboratories shows the 
somewhat indirect and obstructed path by which psychiatry 
is now coming to know its need. In the last 20 years there 
has been wrought a great transformation, culminating in the 
new conception of the psychopathic hospital. Dr. Folin gave 
new character to the expert application of pure chemistry to 
the problems of nutrition in psychiatry; his research work 
continued from 1900 to 1909, when, having an appointment in 
the department of biological chemistry in Harvard Medical 
School, he was succeeded by Mr. Erdmann; in connection with 
clinical pathology there was a steady advancement in the recog- 
nition and formulation of new and definite problems for chem- 
ical investigation. Established since 1900, there are now at 
least 14 other psycho-pathological laboratories in connection 
with institutions for the insane and defective in this country ; 
in a few of them research in biochemistry is also included in 
their investigations, notably at Vineland by Dr. Goddard. It 
could not be learned at the time of the founding of its own 
chemical laboratory at the McLean Hospital that there was 
any other one of the kind in existence, in like institutions, aim- 
ing at a permanent association with the clinical work. The 
exception should be noted of the chemical laboratory of the 
new asylum at Claybury (1896), where the idea of Mott and 
Halliburton appears to have been to find what chemical changes 
took place in definite diseased tissues. Individual researches 
in such subjects were published prior to 1900, and under the 
influence of the later widely extended interest in pathological 
chemistry ; but comparatively recent have been the efforts to 
discover metabolic abnormalities in the insane as a special 
problem by organized methods for prolonged investigation. It 
should be mentioned that in 1910 a laboratory of this kind was 
opened at the Munich Psychiatric Clinic, where the tendency 
of research is toward the study of changes in definite forms 
of organic disease. It can be said at least that the chemical 
laboratory at the McLean Hospital was an early attempt to 
carry out the “ hospital idea.” 
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THE PsycHOLoGIcAL LABORATORY 


The psychological laboratory, under the conditions which 
grew up around it, as we are now prepared to see, pursued a 
productive course with well-known results. We are brought 
here to a point of critical interest in the great change in psy- 
chiatry in America—a movement still increasing in volume, 
though discarding much that is found wanting. The McLean 
Hospital laboratory typically illustrates some important factors 
in the general change. The psychological department, while 
pursuing its own special line of work in applying physiological 
experiment in abnormal psychology, had its course and devel- 
opment peculiarly subjected to collateral influences. To prove 
this one needs only to look through the brief summaries of 
work done, in the hospital reports, especially that of 1901 and 
the following years. The first of these concurrent and more 
or less controlling influences was in the clinical field, through 
bringing to this hospital the teachings of the Heidelberg school ' 
in 1897 as then developed, when Doctor Hoch was sent there 
for that purpose on his second mission. We know how these 
teachings spread and dominated psychiatric thinking in Amer- 
ica. The greatest significance belongs to the fact that, on the 
one hand, the methods of physiological experiment had been 
brought years before through Stanley Hall direct from Leip- 
sic, and his extended course of study in the laboratory of 
Ludwig, and moreover had been established here, coupled with 
concepts of biological chemistry ; and that, on the other hand, 
certain methods of experimental psychology designed for the 
study of motor and intellectual function by measurement of 
time factors applied to psychiatry, came here later, also from 
Leipsic, by way of Heidelberg; but making no use of bio- 
chemical and little of physiological explanation. A great con- 
tribution to descriptive psychiatry was made by the doctrines 
of the Heidelberg school in arousing interest in descriptions 
of mental states. But they perpetuated with some changes of 
terms the long-accepted formule ascribed to Griesinger, except 
that Kraeplein passed wholly from the emotional criterion of 
Griesinger to that of activity by “ increase or decrease” and 
“ oppositeness,” represented by “retardation” and “ excite- 
ment.” This appears to have led largely to the limiting of 
experimentation to reaction-time and motor effects, and to the 
insistence upon the analysis and classification of behavior thus 
differentiated into set clinical pictures and disease forms. 

For the good of psychiatry, there should be noted in this 
connection the extraordinary fact that the extremes of diver- 
gence from the real teachings of Griesinger have grown out 
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of the immediate misconception of them when they were first 
published, and against which he made formal protest; but 
this was disregarded to the effect of making him responsible 
for an interpretation of his conceptions that he never meant, 
but that has ever since dominated psychiatry.* Believing that 
these states of melancholia and mania represented simply suc- 
cessive degrees of disorder of the mental and cerebral pro- 
cesses to the “deeper destruction” of their functional in- 
tegrity, he used the term “ depression” clearly in the quali- 
tative sense of mental pain, not confusing it with the notion 
of something less than normal in contrast with something in 
“ exaltation’ more than normal in a quantitative sense. To 
the soundness of his real conceptions, contemporary with the 
beginning of the last half-century, is due their vitality and 
lasting influence.’ These should not be forgotten when we 
recognize the fact that the greatest of the factors of progress 
formulated in the energy concept, with a steadily moving force 
toward culminating results, has been determining the long- 


® Griesinger, Mental Diseases, second edition, 1861: “In employing 
the term ‘states of mental depression,’ we do not wish to be under- 
stood as implying that the nature of these states or conditions con- 
sists in inaction and weakness, or in the suppression of the mental or 
cerebral phenomena which accompany them. We have much more 
cause to assume that very violent states of irritation of the brain and 
excitation in the mental processes are here very often the cause; 
but the general result of these (mental and cerebral) processes is 
depression or a painful state of mind. It is sufficient to recall the 
analogy to physical pain; and to those who imagine that they make 
things better by substituting ‘cerebral torpor’ and ‘ cerebral irritation’ 
for ‘depression’ and ‘ exaltation’ it may fairly enough be objected that 
the melancholia there is also a state of irritation.” 

7 Richard Mead, Medical Precepts and Cautions, 1755: “ Medical 
writers distinguish two kinds of madness . . . but with this 
difference, that the one is attended with audaciousness and fury, the 
other with sadness and fear; and that they call mania, this melan- 
choly. But they generally differ in degree . . . sometimes take 
each other’s place and undergo various degrees of combination.” 
Among the leaders in modern British psychiatry Clouston wrote 30 
years ago of the “Descent to Dementia” through melancholia and 
mania. Twenty years ago Bevan Lewis wrote of melancholia and 
mania: “ Yet, fundamentally different as these mental states would 
appear to be, we have little doubt that the process of reduction is 
the same for both, but in maniacal states the dissolution is to a 
greater depth—the difference is one of degree.” . . . “In mania 
we must recognize that the excitement of lower levels is one of dis- 
orderly, ungoverned license, indicative of the removal of the influ- 
ence of higher controlling planes.” Here are applied in psychiatry 
the physiological conceptions of Hughlings-Jackson; they are in har- 
mony with Wundt’s theory of functional capacity, and the teachings of 
Sherrington, which are having a notable influence upon modern 
thought. 
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impending revolution now going on in psychiatry. Its ten- 
dency to this in recent years has been simply a pervasive 
coordinating movement toward the principles established in 
general medicine, to which Barker refers with respect to the 
value of a functional conception of pathology; medicine be- 
coming more scientific, classifications of “ clinical types” are 
replaced by those of “ a developmental or genetic character.” * 
True to the genetic method are the new investigations and 
discoveries in experimental physiology and biological chem- 
istry, proving the remarkable influences of the interdependence 
of mental and emotional states and physiological adaptations. 
The new knowledge of such normal reactions is of the utmost 
importance for psychology and psychiatry ; interferences with 
normal mental reactions in the functional pathology of be- 
havior demand the tracing back to the most fundamental of 
all the forces that act; there can be no action, however com- 
plex the “contest of forces,” that is not conditioned by the 
degree of integrity of the potential energy. The new psy- 
chiatry must be founded upon such explaining elementary 
principles. Anatomical pathology gives us end results. 

Proof of the foregoing statements appears in the operation 
of the concurrent influences that qualified the work of the 
laboratories here described. The second of these major influ- 
ences in relation to the course of development of the psy- 
chological department was its immediate association with the 
biochemical research. This is a part of what is shown by the 
briefest outline of the later stage of progress and by the titles 
of papers published. The psychological laboratory was newly 
organized upon a special fund-in 1904; under the direction of 
Dr. Franz, then appointed; it demonstrated the value of such 
research in pathological psychology through his qualifications 
as a trained psychologist and his experience in the teaching 
of nervous physiology. Continuing till 1908, he was then ap- 
pointed to establish a like service at the Government Hospital 
in Washington. His successor in the former service, Dr. 
Wells, has maintained its continuity and carried forward its 
development by his well-known original investigations. The 
record of the work done in the three laboratories indicates 
their stimulating influence as intimate adjuncts of the clinical 
service. Certain subjects of research show not only the local 

® Barker, L. F.: Methods in Medicine, Boston Med. and Surg. Jour., 
June, 1905: “As medicine has become more scientific, the mind has 
ceased to he satisfied with such descriptive classifications as the clinical 
symptoms and syndromes represent and with ‘clinical types’ set up, 
and is ever on the alert to replace them by classifications of a devel- 
opmental or genetic character.” 
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trend, bsitt the general movement in psychiatry toward the con- 
ceptions of general medicine. 

While psychiatry has been seeing the remarkable extension 
of interest from a rigid morphologic neurology on one side, to 
the extremes of speculative psycho-analysis on the other, it 
keeps to its course on the middle ground of the graver insani- 
ties where psychology and psycho-pathology are held to the 
stern facts of associated physical disorders. The laboratory 
movement, for the bringing together of the long-disjoined 
paths of progress of psychology and psychiatry, has a signifi- 
cant example in the present work of the combined clinic and 
three laboratories at the McLean Hospital, an environment in 
which academic psychology has had some years of continuous 
collaboration. 

Some particulars of this combined service should be cited here to 
explain the conclusion to which this review is leading. “A constant 


attempt has been made to find and apply such psychological and other 
scientific methods as can be made practical.” “A stage of transition 


in the general laboratory policy was reached when the former con- 
ventional methods of experimental psychology proved to be of limited 
usefulness; the earlier methods of the experimental study of motor 
and intellectual function by measurement of time factors tended to be 
outgrown.” “In accord with the tendency of the time, a wider use 


of physico-chemical methods in biological research” was adopted ; 

“attention was given to serological investigations,” studies of * ‘ psycho- 
galvanic phenomena in relation to emotional reactions” were pub- 
ished. “The principles involved in the biological point of view in 
psychiatry ” were applied; “new means were sought for experimental 
observation,” the laboratories were extended and refitted to meet the 
new problems. In the later chemical work a method for the deter- 
mination of the “surface tension of liquids for biological purposes” 
was published, and a “research on alkylamines” was _ concluded. 
“Experimental studies in association opened new fields of research, 
one of these being concerned with the use of a method of this nature 
in different forms and stages of the psychoses, and the other with 
“the traits of personality which it reflects among individuals in gen- 
eral.” “In the development of a method for the systematic observa- 
tion of the personality, susceptible to quantitative treatment, emphasis 
was laid upon the actual mental difficulties to which the individual 
is subjected and their proper means of adjustment.” “ Recognizing 
the most hopeful tendency in psycho-pathology and normal psychology 
as founded on the conception of the mind as an adaptive mechanism, 
an experimental method is needed for the estimation of the adaptive 
reactions. 

The process of applying the methods of normal psychology to the 
problems of ahnormal conditions. and of testing the validity of cur- 
rent contributions to psvchology, has had a free and liberal field and 
competent direction. ‘‘ The clinical ideal of the study of the whole 
life and personalitv of each patient as an individual special problem 
has become also the psychological ideal.” This implied “the need of 
studies in dynamic psychology, and the investigation of the relation 
of mental states to the disorders of digestion and nutrition.” Time 
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was spent at the Carnegie Nutrition Laboratory in Boston. The imme- 
diately available expert aid of * * physico-chemical methods in biolog- 
ical research” had its influence and “ determined their wider use here 
in accordance with the now recognized tendency of the time.” (From 
annual reports of the McLean Hospital.) 

The productive results of the combined operation of these 
laboratories are traceable directly to the projects of the de- 
cade 1880-90; they justify the forecast of the essential value 
of the dynamic concept in psychiatry, although the recognition 
of it has needed the labor of many years to make its wider 
use the tendency of the time. 

The outcome here is typical of the great interest that has 
arisen in a considerable number of the institutions throughout 
the country and of their increasing productiveness within a 
few years. The laboratories of the McLean Hospital and the 
U. S. Government Hospital have tended to specialize for the 
longer time in psychological studies, the former giving more 
attention than any others to biochemical investigations. A 
special significance also attaches to the events at the McLean 
Hospital because of the introduction there of the variations in 
the formulation of psychiatric doctrine brought from the Hei- 
delberg school, and because of the results of the contact there 
of the still prevailing system of essentially descriptive psy- 
chiatry, with the movement for broader biological explana- 
tions. The tendency of the former has been to perpetuate the 
fallacies of metaphorical descriptions of behavior, and to con- 
tinue to séek to differentiate new “ disease forms ” under new 
names while now becoming constrained to place its failures in 
a growing group of “ unclassified forms ” ; the tendency of the 
latter is to the practical conclusion that a functional conception 
of mental diseases leads to treatment through the study of 
the whole personality of each individual case. “ Psychiatry 
belongs to general medicine, and mental disease, like bodily 
disease, is not an entity nor an agency, but the result of normal 
forces acting under abnormal conditions ; the problem requires 
the investigation of the developmental and genetic character 
of functional modifications.” ® Osler asserts: that “ the battle 
ground of medicine in the near future will lie in the fields of 
clinical chemistry and metabolism.” 


CoNCLUSION 
The lovegeing recital in outline of events in the progress of 
psychiatry has needed some detail to show their historical im- 
port. While the account in part relates largely to one line of 


®Op. cit. “The Problem of Psychiatry in the Functional Psy- 
choses,” 1905. 
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advancement and to one institution, for the sake of its con- 
tinuity and coherence, it is still only typical of the great move- 
ments and progress of the time. It is shown that in the march 
of development certain forces, alike in general medicine and 
psychiatry, and not less in psychology, have held their course, 
though with unequal steps. The historical meaning, revealed 
by a brief tracing of these trends to their recent leadings, be- 
tokens the momentous change now going on in the conceptions 
of mental diseases. 

The problem of overcoming the barrier between mental 
physiology and mental pathology is one of the greatest impor- 
tance to psychiatry. That medical training in psychology is 
desirable needs no saying. It is needed to consider whatever 
there may be in the methods of normal psychology that does 
not fit with the problems of pathological psychology.1® What 
is there in the mental attitude of the psychologist which dif- 
fers from that of the research worker in the physiological or 
physico-chemical laboratory, who has to deal with the physical 
facts of the mechanism of life? 

The history of the laboratories here described reveals such 
a difference of attitude, and shows that both the psychologist 
and psychiatrist have been halting between the two leadings— 
the latter having to compound this disharmony in his practical 
work, In the course of these two trends of progress in modern 
psychiatry, there were conflicts and mergings, and the tendency 
to the emergence of clearer conceptions of scientific psychiatry. 
In the contemporary movements on the normal plane, begin- 
ning about 75 years ago, Johannes Miiller, the founder of 
modern physiology, and his followers developed the methods 
of experimental research contributing to the rapid advance- 
ment in general medicine. Wundt, who had been with Helm- 
holtz at Heidelberg, went to Leipsic in 1872, where Ludwig’s 
laboratory became a center of interest for American physiolo- 
gists. Academic psychology was seeking in the physical field 
explanations to support its views of psychic activity. Wundt 
established his laboratory in 1879 for applying the new mode 
of the exact methods of physical science to psychology. 

The point of present interest in this movement is in the 
psychology of the emotions and the accepted fixed concep- 
tions of their associated physical contrasts. Wundt’s theory 

10F, L. Wells, “The Advancement of Psychological Medicine,” the 
Pop. Sci. Monthly, Feb., 1913. “‘ The discourse of the medical man is 
one of problems, of the psychologist, one of, methods; which under 
present conditions could scarcely be otherwise. The difficulty is that 
the methods of normal psychology and the problems of pathological 
psychology do not fit.” 
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of the “three dimensions of feeling” expressed in pairs of 
“ opposites,” 
agreeableness excitement strain 
disagreeableness repose relaxation 


became a large problem of psycho-physical research. This 
great experiment and the vast literature written around it in 
30 years in volumes of description and discussion, to fit with 
conscious experiences a like oppositeness of normal organic 
reactions, has been most productive in broadening the fields 
of research, although a negative conclusion has emerged con- 
cerning the “three-dimension theory.”*4 The psychologists 
have done their part along their lines of approach to the 
recognition of the problem of the mind as an adaptive mechan- 
ism. But to the same end, and proceeding from the rapid 
advancement in physiological and physico-chemical experi- 
ment, a revolution of ideas has been wrought, of which an 
example is the final dislodgment of the ancient conception of 
an oppositeness of physical reactions of “ integration and dis- 
integration,” through the later discoveries proving the protec- 
tive relations between normal emotional and physiological 
reactions. In the normal field this strengthens the foundations 
for cooperation in the merging of the problems and methods 
of psychology and medical research. 

In the abnormal field the special place of these laboratories 
may now be pointed out by briefly recapitulating the meaning 
of some of the main events here narrated. In conclusion it 
remains also, with respect to the notable influence of the 
Heidelberg school, to specify more particularly what its doc- 
trines were with reference to the results of their contact with 
the purposes of the combined laboratories; the manner of 
their introduction has been described. The beginnings of 
modern psychiatry are ascribed to Griesinger, who, in the 
awakening of his time, recognized the deeper physiological! 
truth which he failed to impart. In the order of nature and 
universal experience the contrasts of mental pleasure and pain 
have been associated with many of the implications of exalta- 
tion and depression. The alienists rested upon Griesinger’s 
verbal formulations ; these have served the purpose of describ- 
ing “ clinical types set up,” and even tended to antagonize the 

11 A Study of the Relations between Certain Organic Processes and 
Consciousness. J. R. Angell and H. B. Thompson. Psych. Rev., 


Vol. 6, 18909. 
Organic Changes and Feelings. J. F. Shepard. Am. Jour. Psych., 


Vol. 17, 1906. 
Elements of Physiological Psychology, Chap. VII. Ladd and Wood- 


worth. New Ed. grr. 
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seeking for explanation through physiological principles with 
which, in fact, they do not fit. 

The psychiatric movement has been substantially governed 
by the practical principles of the “supporting treatment ”— 
the energy concept, under the influences of general medicine, 
which prompted the founding of the McLean laboratories, in 
their combination, and the change proposed in 1887 of the 
Griesinger formula to fit both the mental and physical facts. 
The inspiration to psycho-physical research then brought by 
Stanley Hall from the laboratories of Ludwig and Wundt, 
chiefly the former, did not change the physiological attitude ; 
it was sought to escape from the domination of the ancient 
descriptive conceptions lacking explanations of the obvious 
changes of physical functions. When later the teachings of 
the Heidelberg school were brought in, they proved to revive 
the doubted formula; with some words of elaboration upon 
the model of the “three-dimension theory” the “triad of 
opposites ” was framed and came into general use: 


exaltation excitement flight of ideas 

depression retardation difficulty of thinking 
with differentials of “increase and decrease” and determina- 
tions of disease-forms by reaction-time experiments. 

This position was essentially descriptive and exactly con- 
trary to that of Griesinger and the original purpose of the 
laboratories. It had no leaning toward the proposed physio- 
logical and physico-chemical explanations; the four missions 
of inquiry to psychiatric centers in Europe, 1888-1901, found 
no prolonged measures established for such combined research, 
but rather a lack of hopeful views of it. The clinical field of 
the McLean laboratories became the scene of an attempt to 
harmonize the perpetuated descriptive attitude and the ex- 
planatory attitude. In the first years the former flourished 
more, but the latter persisted. In the later period of nearly 
15 years of expert work in “pure chemistry” and “ pure 
psychology ” conjoined in the clinic there emerged another 
change of scene indicated by the quoted description of some of 
the work done. The earlier conventional methods of measure- 
ments by time factors were proved to be of limited usefulness. 
There was increasing recourse to physico-chemical investiga- 
tions of nutrition and other problems, and to new collaboration 
in methods for “studying the problems of the whole man” 
immediately presented by the physical facts of the clinic. 

In the greater experiment formed by the years of work of 
these laboratories the primary problem was held in the propo- 
sition that all the activities represented by behavior, whether 
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normal or abnormal, are always conditioned by the state of 
the energy potential, whether adequate or inadequate, modi- 
fied or inhibited by interferences. The field of mental dis- 
orders is nature’s laboratory, where the psychologist’s meth- 
ods of analysis must fit both the mental and physical problems 
of the psychiatrist. The energy concept being held as imply- 
ing the storage of energy in living substance, and the law of 
physiological use as implying growth in functional power, 
these physical facts are extended by the new advances in the 
physiology of protective and defensive reactions, This new 
proof sustains for psychiatry the conception of the effects of 
overuse, waste in excess of repair, irritable weakness with 
lowering of thresholds, failing inhibition with increasing ac- 
tivity tending to losses through exhaustion by degrees of 
sensori-motor function to states of lethargy, and death. In 
the growing recognition of the constant presence of such ele- 
mentary principles conceptions of a developmental or genetic 
character emerge for dealing with the complexes of abnormal 
mental and physical conditions. Thus there is revealed the 
broader field of explanation for the new psychiatry. 

The dynamic principle long recognized in practice has pre- 
vailed in the work of these laboratories, although usage still 


clings to the old formulae, which do not fit the physical facts. 
Psychiatry, by laying broader foundations, is becoming more 
completely free to frame its creed with a new ritual upon 
the coming revelations of physiology. 


Nore.—In this account of the laboratories only brief reference could 
be made to the genesis and course of forces proceeding from psy- 
chology into psychiatry and their relations to the modern advance- 
ment in the medical sciences. Yet the leading purpose here is to 
indicate the causes and import of the general laboratory movement 
in the development of psychiatry; this being still in its early stages 
in the seeking for clearer theory to fit the facts underlying the 
great progress in psychiatric practice and to fix attention upon the 
chief interest, the account of the contributive work of these labora- 
tories is kept, as nearly as possible, objective and impersonal. But 
the outcome of all prevision in such matters being dependent upon the 
responses of the individual workers, it is of interest to psychology 
to note how those brought into contact here with the interacting 
influences of the combiried laboratories and clinic produced substantial 
proof of the soundness of the method for the mutual promotion 
of progress in all these special fields. 

It is due to the laboratory workers to make further acknowledg- 
ment of their efficient zeal and their valued contributions responsive 
to the opportunity. These being aids to the clinical service, this 
remains the substantial and lasting basis of the whole work. 
true estimate of this can not be made without a large measure of 
recognition of the essential value of the intelligent co-operation of 
those engaged in the clinical service. Ackhowledgment of his im- 
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portant work in this service is due especially to Dr. Tuttle through 
his long service since 1879, and to Dr. Abbot since 1890 except a 
brief interval, to the present time. It ought not to be omitted here 
to note the salient facts of the progress in treatment and its con- 
current influences in clarifying the related psychologic and psychiatric 
problems. From the beginning of this period of nearly forty years 
there was a continuance of the tendency to the lessening use of con- 
trolling drugs as adjuvants to the “ supporting treatment” in which 
the alienists had been the leaders of the century. A summary of 
the marked progress in this regard was published in 1894.2%. Dr. 
Tuttle’s continued contributions to this progress, through conserva- 
tive, painstaking observation and disposition to prove all things in 
theory and practice, made so much practical advancement in the use 
of physiological therapeutics, both in the physical and mental fields, 
that he was able to make the following report in 1913: “No striking 
changes in methods of treatment. Emphasis is still laid on the 
superior advantages of out-of-door exercise, full feeding, and hydro- 
therapy for its tonic or soothing effects as against | sedative and 
hypnotic drugs, which practically are never prescribed.” 

The methods of treatment described are an achievement as orig- 
inal and independent as any in practical therapeutics by the tests 
of experience,—a logical demonstration of cause and effect. They 
have an important bearing upon the validity of the psychological 
observations in the combined services as essential aids in the shaping 
of psychiatric progress by the exclusion of artificial interferences with 
the study of both psychopathological and associated normal adaptive 
reactions. Case histories in the literature concerning “ disease- 
forms” are always open to question when the “medication” is not 
mentioned; the common omission of this detail of treatment sug- 
gests the possible and often probable sophistication of symptoms by 
drug-effects. It is significant of the coordinating influences in the 
combination of these services, toward the long desired overcoming 
of the barrier between mental physiology and mental pathology, that 
Dr. Abbot's “adaptive reaction” has been from his early work of a 
physician in the wards to the direction of the special clinical and 
pathological departments and to the attitude of a psychologist whose 
contributions are informed with thorough comprehension through a 
practical psychiatric training. 

The interest to psychology of such an account as this is a very 
special one in the universal movement on all sides for the solving 
of the chiefest of all problems. To the master science the contribu- 
tive work on the physical side is being mostly devoted to the study 
of the causative effects of organic diseases upon mentai integrity; on 
the other hand there are extremes of the admirable zeal in the analysis 
of the thinking process tending to exclude attention to the physical 
facts, and promote the continued formal study of “clinical types set 
up,”—the progressive spirit working along lines bounded by tradi- 
tional conceptions. The interest of the present situation to psychology 
is that when it turned to physical facts, physiology and psychophysics, 
it laid the sound foundation upon w hich the genetic method is build- 
ing up impregnable constructive conceptions, this process being con- 
current with the trend of the same forces in general medicine. After 
twenty years or more psychology had freed itself by experiment from 
the bondage of the ancient conceptions embodied in the “three di- 


12 Progress in the Care and Treatment of the Insane during the 
Half-Century. E. Cowles, Am. Jour. Insanity, 1894. 
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mension theory,” as Angell and his students showed the conclusion 
to be. Yet psychiatry has continued, for almost another score of 
years, to “set up” the motive factor of feeling, which lies at the 
basis of adaptive reactions, in terms describing the true contrasts 
or “oppositeness” of the qualities of mental pleasure and pain but 
in words of double meanings falsely implying a like “ oppositenéss ” 
of the physical facts. Griesinger and others knew better through the 
more fundamental energy concept, but that availed nothing; medical 
literature has come to be full of reliance upon it; but psychiatry, still 
unable to work out explanations through its misconceptions, turns 
away from the wealth of newly known facts in the physiological 
mechanism saying “the symptoms are all we have.” Can the ques- 
tion be answered: Why continues this disjunction,—this resistance 
since Griesinger’s time? Is it something inherent, atavistic? Our 
prehistoric forebears found comfort and safety in the trees,—they 
feared the prowling dangers of the earth beneath; they were cave 
dwellers in the cliffs, worshipped the sun in the high heavens and 
feared the dragons of the great abyss in the waters under the earth. 
Have we this disposition ingrained, solid—something that must stay, 
ever to be interred with our bones? The answer of psychology is 
that, under general principles that apply to a large class of the emo- 
tions, the motor reactions called forth as a part of the bodily reson- 
ance are adapted for the defense and preservation of the individual, 
and that the same or other reactions operate to the same end for the 
species; therefore evolutionary biology is justified in considering the 
bodily expressions of emotion as instinctive actions reminiscent of 
ancestral ways of life. (Ladd and Woodworth.) 

Our inherited attitude toward life in its normal relations is set upon 
the instinctive conviction that we should seek pleasure and avoid pain, 
like ease and dislike labor, and recognize the protection of rest and 
the warnings of fatigue. Yet we subject ourselves to toil and pain 
for gaining future ease and the highest good, use our fears for 
defense and grow strong in the struggle for existence; we rejoice in 
overcoming. The psychologist, finding in this no confirmation of his 
former theory concerning the physical facts, may have little difficulty 
in adjusting his thinking to the play of the emotions on the normal 
plane where emotional Sosting is secondary to the results of ideation 
and experience; he may content himself with introspection. But the 
physician finds his work on the pathological plane where the prevailing 
affective tone, both of morbid sadness and joy, proceeds from sources 
of real physical disorder and losses of the integrity of function. On 
the normal plane the emotional changes may be described intelligibly, 
though figuratively, as from low spirits to high spirits; both being 
normal they may vary alike with increase of intensity, activity, and 
force still under normal control. But the physician has to deal with 
pathological changes which always imply failure of functional integ- 
rity; the losses of control, which is the essential index of the energy 
content, are represented by the “irritable weakness” shown in the 
increase of activity in restlessness, sense of inadequacy, and conse- 
quent “mental pain;” then failure may continue through further de- 
clension of functional integrity shown in deeper sensory losses by the 
fictitious sense of well-being, with lessening control and more and 
weaker activity to complete loss. 

It should be said that these observations, repeated in other words 
from foregoing pages, describe a type of cases that show such courses 
of reduction under stress as in Nature’s experiments with normal 
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subjects,—such as hardy shipwrecked sailors and lost wanderers in 
the desert who decline through stages of despair, delirium, and ex- 
haustion to dissolution. In. the mass of cases there may be many 
individual variations as to which of the complex of functional factors 
goes first to annulment,—when there may be seeming or real stupor,— 
a partial or general retardation in some reflex reactions; but there 
is a remarkable uniformity in the essential elements of the clinical 
pictures, whether from regular reductions of the sustaining force or 
through interferences. Every psychiatrist knows the meaning of the 
“deeper levels of dissolution,” and is governed by the principle in his 
practice. Here comes again the question of the resistance of psychi- 
atry since Griesinger’s time to the fundamental principle now long 
proven by experiment in psychology and physiology. Is it that the 
psychiatrist, who does not experiment, is so set in his ancestral, 
arborescent, cliff-dwelling, instinctive conceptions that he cannot re- 
construct his ambiguous formulae to fit the facts he knows? Psy- 
chology and physiology have much to learn from psychiatry of the 
variations of physical facts that must condition mental activity; there 
should be somewhere a foundation upon which the present diver- 
gencies of psychology can come together; in its turn not the least of 
its duties is to persuade psychiatry to believe the meanings of the 
things it already knows; but much more is needed to fill the larger 
place that is waiting for true guidance of the master science in the 
preventive and curative work of the mental clinic. 

Discontent with things as they are avails but little; this account is 
purposely limited to what has been done so far in the prolonged 
attempt to break the bondage of tradition and words. The first need 
in the present time of great promise is to set a true foundation upon 
which all research and psychoanalysis may build. The energy concept 
is most fundamental and must be reckoned with throughout; some 
constructive proposition is in order here,—to point the moral if 
not to adorn the tale. Under this conceptions the relations are 
shown of the essential elements of the melancholia-mania symptom 
groups; these are comprehended in four stages, or phases: (1) Neu- 
rasthenic, (2) Melancholic, (3) Manic, (4) Exhaustion, ending in 
dissolution. As there are no sharp “ border lines” anywhere between 
the phases the expedient of “ mixed phase” description must be applied 
alike to all of the variables of transition from one characteristic phase 
to another. In the typical course of lessening functional capacity the 
order of the condition changes can be best explained in terms of con- 
trol. The losses of poise at the sensory and motor thresholds, in 
both the thinking and physical reactions, represent the reductions of 
physiological inhibition which is the index that varies directly with 
the energy content which may continue regularly to exhaustion and 
dissolution. . This curve of inhibitory control consistently harmonizes, 
to the end, with the energy efficiency,—allowing for the variable inter- 
ferences above explained. The activity, or “excitement” criterion is 
a false index; it varies inversely—the more restlessness and excite- 
ment the more “irritable weakness.” This metaphorically carries the 
graphic curves of “increase” to high and feeble levels on the quantity 
scale; thence they must drop through the whole scale of successively 
waning and exhausted areas of contributive action—(“the disease 
crosses the normal line” according to an eminent writer), in order to 
complete the representation of the terminal energy subsidence in re- 
tardation, stupor and death. 
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It should be said further that it is not meant in this account of the 
laboratory movement to minimize the great contributions of the Heidel- 
berg studies to psychiatry. While the measurement of time factors 
appears to be of limited usefulness, with respect to the “three dimeu- 
sion theory” as in experimental psychology, yet the methods of case 
study and clinical analysis have been developed upon the true basis of 
the general principle of reflex action in the physiological mechanism. 
It is proved that these physical factors are not to be ignored, but that 
they furnish a guide to an orderly method for the introspection which 
helps to reveal not only the relations of the mental activities among 
themselves but also the controlling forces of the conditioning and 
always changing adaptations of the physiological reactions. 

The conclusion that emerges may be restated here. Wundt, repre- 
sentative of the psychologists’ attitude, formulated current concep- 
tions in the proposition concerning the feeling-factors and sought 
proof for it in physiology, reaching the verdict not proven, but leading 
to great advancement through the precise study of physical facts. 
On the other hand the formulation of the energy concept was con- 
temporary—even prior, in the practice of psychiatry. The inception 
of these laboratories started with this genetic principle, discarding 
early the physical import of the depression-exaltation formula. The 
validity of the energy concept, and the genetic principle as in general 
medicine, has been worked out in thirty years or more in these labora- 
tories. Meantime the Wundtian theory reached a negative con- 
clusion nearly twenty years ago. The moral of the whole matter has 
many specifications; among them it appears that psychology, on its 
part, having freed itself from the ancestral theory, has yet to apply 
the new knowledge of the real physical reactions that condition the 
expression, through the common path, of all the findings of the 
diverging specialists in psychology; they have yet to fit the facts 
that the psychiatrist knows. Psychiatry, on the other hand, finds in 
the pathological plane something more in the ancestral theory than its 
comparatively academic and negligible import for normal psychology; 
it has not adopted the correction that psychology and physiology have 
found. Having not yet freed itself from the bondage of metaphorical 
description, it still contents itself in its use of “forms of words” 
that have no physiological meaning, and block the interest in explana- 
tion. The growth in facile description and the practice of keen 
analysis of the mental activities (symptoms and behavior) are so 
satisfying that psychiatry stays superficially content with a verbal 
formula false in theory and fact. The force of this lingering error 
is surely though slowly waning before the soundness of the empirical 
methods and practice long wrought out. To hold the place that 
belongs to it psychiatry has its greatest opportunity in no longer 
neglecting the aid that all contributing sciences are striving to offer. 


ON THE NUMBER OF ARTICLES OF PSYCHOLOG- 
ICAL INTEREST PUBLISHED IN THE 
DIFFERENT LANGUAGES 


By Samuet W. Fernpercer, Clark University 


The Psychological Index, which has appeared annually for 
the past twenty-two years, is a bibliographical collection of 
publications which have appeared in psychology and cognate 
fields. There are included not only titles in the field of psy- 
chology proper, both theoretical and experimental, but also 
papers from related fields if they contain materials of psycho- 
logical interest. Such fields as philosophy, education, anthro- 
pology, ethics, psychiatry, physiology and sociology are in- 
cluded. This compilation of titles is by far the most com- 
plete to be found. The editors have been in close codperation 
with the Bibliographie published by the Zeitschrift fiir Psy- 
chologie und Physiologie der Sinnesorgane for the collection 
of German titles, with the Année Psychologique for the French 
titles, and with certain French and English individuals. This 
coéperation has been cffective since the third year of publi- 
cation with the exception of certain and infrequent lapses. 

Hence we may believe that practically all of the articles in 
the field of psychology, or those of at least considerable psy- 
chological interest, may be found in these compilations. And 
it may be assumed that the total out-put listed from any given 
country may be accepted as an adequate measurement of the 
degree of psychological interest prevailing in that country. 
We do not wish to imply that the relative significance of 
each country’s contribution to psychology can be determined 
from a mere perusal of the Jndex; this is obviously a matter 
in which total number of publications may play but a small 
part, but it seems possible that an indication of interest in 
psychological topics may be furnished by an appeal to mere 
number of papers published. 

Several difficulties at once present themselves. If one is 
to determine the number of titles produced by each country 
in every year, one must determine the place of residence of 
every author. The solution of our problem did not seem to 
warrant such a great expenditure of labor, although such a 
determination would obviously have been the more correct 
method. To make such a determination, however, each author 
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must have been investigated because the language of the pub- 
lication or the place of publication is by no means always 
an indication of the place of residence of the author. 

The alternative scheme of classifying the titles with regard 
to the language in which they were written was adopted. 
Several drawbacks are apparent. For example, all German, 
Austrian and some Swiss titles had to be included under the 
general caption of German. French quite as obviously in- 
cluded the French articles proper, as well as Belgian, Swiss, 
some Italian and a few Russian. Italian was, of course, rela- 
tively pure. But the great trouble with this method of classi- 
fication was that English and American titles could not be 
differentiated. Such a differentiation was not possible with- 
out investigating the place of residence of each author because 
the matter is complicated by the fact that a relatively large 
number of papers by English authors appear in the American 
journals, and also many of the large publishing firms bring 
out their books simultaneously in both Great Britain and 
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America. In our enumeration we found very few titles in 
any language except English, German, French and Italian. 
Hence we included all of the others under a single caption and 
in this group will be found titles appearing in the Scandina- 
vian languages, Spanish, Dutch, Russian, Hungarian, Polish, 
Greek and Japanese. 


TABLE I 
NUMBER OF TITLES IN THE DIFFERENT LANGUAGES 


Italian} All 
Others 


82 


Totals, 1894-1915.... 12408 


The results of our counting will be found in Table I. In 
the first column will be found in order the dates of the twenty- 
two years covering the period of publication of the Psycho- 
logical Index (1894-1915). In the next column will be found 
opposite each date the number of German titles which have 
appeared during that year. In the successive columns will 
be found opposite each date the number of titles which have 
appeared during the year in English, in French, in Italian, 
and in all of the other languages. Finally, in the last column 
will be found the total number of titles which appeared in 
all languages for each year. The bottom row of this table 
contains the total number of titles published in each language 


Date German| English French Total 
550 265 40 | 1312 
474 489 325 80 26 1394 
770 492 182 95 | 2234 
694 785 704 221 61 | 2465 
759 713 209 61 | 2558 
718 851 209 41 | 2627 
744 | 1015 278 51 | 2985 
923 771 759 147 28 2628 
767 513 164 17 | 2122 
804 692 202 12 | 3445 
Sere =. 651 523 160 13 | 2727 q 
773 541 144 14} 2995 
i 643 126 30 | 3532 
673 131 31 | 3067 
800 450 151 18 | 3186 
445 116 45 | 3202 
969 435 159 27 | 3692 4 
eee 853 363 123 37 | 2740 
383 88 35 | 2642 
254 125 47 | 2634 
3460 785 | 59916 i 
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during the entire period of twenty-two years. Figure I repre- 
sents the same results thrown into the form of curves. Along 
the abscissa, the different years of publication have been laid 
off in order; while the number of titles have been erected 
as ordinates. Only four curves are represented,—those for 
the German, English and French titles in separate curves. 
For the sake of simplicity, we have here grouped the Italian 
titles with our group of ‘All Others.’ Hence the fourth 
curve represents the combined results of the fifth and sixth 
columns of our tables. 

An examination of these curves and of the values which 
they represent proves to be of considerable interest. Let us 
first consider the general form of each curve separately and 
then turn to a discussion of the relations between the different 
curves. 

The curve for the number of German titles starts with low 
values (375 in 1894); but after two years there is a very 
marked rise (695 in 1896). This marked rise is probably 
due to the fact that this year marks the beginning of the 
cooperation between the Jndex and the Zeitschrift fiir Psy- 
chologie und Physiologie der Sinnesorgane. We believe that 
the German periodicals and publications were not adequately 
represented during the first two years of the publication of 
the Jndex. But now, with the codperation with the Zeitschrift, 
we may expect an adequate representation of the German titles 
inasmuch as they are collected in the home country. This 
coeditorship of the Zeitschrift and the Index continued for 
six years, and during this time the curve shows a relatively 
rapid and fairly steady increase in the number of titles,— 
reaching a temporary maximum of 897 titles in 1901. Dur- 
ing the next two years there was apparently a temporary lapse 
in the relations of the /ndex and the Zeitschrift. Probably 
due to the inadequacy of the gathering of the German material 
during these years, the number of titles drops in 1903 to 661. 
It seems reasonable to suppose that this is the cause inas- 
much as in the next year (1904) when relations with the 
Zeitschrift are resumed, the number of titles in the German 
language suddenly rises to 1735. It is very probable that 
this maximum, which was never surpassed until 1910 and has 
only been surpassed twice (1910 and 1912), is a false maxi- 
mum. By this we mean that there are included in this year 
titles which actually should have appeared in the Jndex of the 
previous year. Also it is possible that this year may have 
been one of great production at the expense of the years 
before and after—that is, many books may have appeared 
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early in 1904 which should have appeared late in 1903 but 
were held up for some reason, and similarly, many books 
may have appeared late in 1904 which, in the ordinary course 
of events, should have been brought out early in 1905. We 
can certainly say that the German production of 1903 and 
1905 was considerably less than that for 1904. 

For the eight years, 1904 to 1911 inclusive, the German 
production remained fairly steadily close to this high maxi- 
mum. The one obvious exception is the drop in Ig09 to 1195 
titles, for which we are unable to give any explanation. In 
1912 the number of German titles of psychological interest 
reaches the surprising maximum of 2102,—a number greater 
by 350 than has ever been attained by any other language for 
any year. Inasmuch as the number of ‘German titles for 1911 
and 1913 are each considerably smaller than that for 1912, 
we believe that this exceedingly large number is again a false 
maximum. From 1912 on, the curve for the number of Ger- 
man titles takes a surprisingly marked and rapid drop. Start- 
ing in 1912 with 2102 titles published in the German language, 
we find 1364 in 1913, 1120 in 1914, and only 619 in I9gI5. 
The rapid fall of the last two years is undoubtedly due to the 
effects of the present war. During this last year (1915) the 
Editor of the Jndex himself expresses the doubt that he has 
been able to collect all of the German titles; but during 1914 
the Index was still brought out in codperation with the Zeit- 
schrift and so the list for this year should be relatively com- 
plete. And for this year just a little more than half as many 
titles are listed as were recorded two years previously. 

Turning now to a consideration of the curve for the number 
of English titles, we find that it is very different as regards 
general form. It will be remembered that this curve includes 
both English and American productions. This curve also 
starts with low values for the first two years and then takes 
a rather rapid rise. Inasmuch as all of the four curves take 
a rapid rise for the third year, we believe that we may 
consider that this is due to greater completeness in the work 
of the bibliographers after the first two years of publication. 
For a period of nine years (1896 to 1904 inclusive) the curve 
of the number of titles in the English language remains sur- 
prisingly constant between 700 and 8oo titles. The next year 
(1905) the number drops to 651 items. From now on the 
curve has an irregular but slowly ascending course for the 
ten years (1905 to 1914 inclusive),—reaching a maximum, 
for this period, of 1060 titles in 1908. For last year (1915) 
the curve has taken a remarkable upward course, reaching the 
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surprising maximum of 1589 titles. This is over 500 more 
titles than has ever appeared before in English for any one 
year; and this total has only four times been exceeded by the 
German curve. This is probably not a false maximum be- 
cause the number of English titles for 1914 is well above the 
average for the last few years. We believe that this marked 
increase is due largely to the greater out-put of psychological 
literature in America. We have carefully separated the Amer- 
ican from the British titles for 1915 with the following result. 
Out of the total of 1589 titles appearing in the English lan- 
guage for that year 1063 or 66.90 per cent were of Amer- 
ican origin, while only 526 or 33.10 per cent were of British 
origin. 

The curve for the French titles has again a very different 
form from either of those which we have discussed. It will 
be remembered that most of the Belgian and some Swiss titles 
are included under this heading. This curve starts also with 
low values and for the first eight years it shows a perfectly 
steady, although by no means regular, increase. In 1894 
this curve starts with a value of 265 titles and by I9o01 has 
the surprising total of 1015 items. For the next two years 
(1902 and 1903) the curve shows a marked drop,—reaching 
a temporary minimum in the latter year of 513 titles. For 
the next six years (1904 to 1909 inclusive) the curve is rela- 
tively irregular but remains approximately on a level of 600 
titles. The last six years (1910 to I915 inclusive) have seen 
a tremendous and almost regular decrease in the number of 
French titles,—reaching an absolute minimum in 1915 of 254 
titles, or 11 less than were recorded in the first publication 
of the /ndex twenty-two years before. The decrease is very 
marked for the last year and is undoubtedly due to the effect 
of the war and the utter suspension of all scientific work in 
Belgium and the north of France. The editor of the /ndex 
for 1915 speaks of the codperation of the French correspond- 
ents, so we may believe that the list of French titles is rela- 
tively complete. 

The curve of the number of titles for all languages other 
than German, English and French need not detain us for very 
long. This curve is composed largely of Italian titles as a 
glance at Table I will indicate, although from time to time a 
number of Russian and recently a number of Scandinavian 
articles has swelled the totals in the column with the caption 
‘All Others.’ This curve has a course almost similar to that 
for the French titles except that the variations are not so 
marked. It starts with low values and more or less steadily 
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increases to a maximum of 329 items in 1901, in which 
total the large number of Italian titles for that year is chiefly 
responsible. The next year shows a considerable drop, and 
from then on the curve is surprisingly regular although it 
shows a very slight tendency to decrease. There does not 
seem to be any apparent effect of the war on the number of 
titles for the last two years. 

Let us now consider the relative courses of the various 
curves. That for the Italian and ‘other’ titles is so much 
lower than the other three curves that we may eliminate it 
from our discussion. Our discussion of the relative heights 
of the three curves will therefore be based on a consideration 
only of those for the German, English and French titles. For 
the first ten years of the period covered by the publication 
of the Jndex, the curves representing the number of titles 
listed yearly in the three languages under consideration, are 
of approximately the same height and are of the same general 
form. The curves cross one another frequently. Five times 
during this period of ten years there were a greater number 
of English titles than of either German or French; twice 
English stood in second place and three times in third. Dur- 
ing this period German stood three times in first place, six 
times in second and once in third. French stood twice in first 
place, twice in second place, and six times in third place. 

For the period covered by the next ten years (1904 to 1913 
inclusive) the relations are very much changed. During this 
period the curves draw gradually farther and farther apart. 
In 1904 the number of German titles had an enormous in- 
crease,—a fact which we believe, as pointed out above, is 
due to the closer codperation of the Jndex with the Zeitschrift 
on the one hand, and on the other, to the fact that the total 
for that year reaches a false maximum. But the German 
curve retains its relatively high values and is only once (1909) 
even approximately approached by the curve for the English 
titles. The French curve for this period takes an exactly 
opposite course and decreases considerably and fairly regu- 
larly during these years. The curve for the English titles 
takes the middle course,—it is irregular but has a general 
tendency to increase, although never markedly. 

For the period of the last two years (1914 and 1915), 
however,—the period covered by the present war,—the rela- 
tions are very different. The curve for the French titles still 
shows a marked tendency to decrease. The curve for the 
German titles also shows a marked downward tendency, which 
for this last year may possibly be due in part to the difficulty 
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of obtaining the titles from abroad. The English curve, on 
the other hand, shows a marked upward tendency, especially 
marked in the last year. Hence, in 1914 the German and 
English curves had come very close together,—the Germans 
holding the supremacy, but only by a little more than 100 
titles. For the last year, however, these two curves have 
crossed very markedly and in the 1915 number of the Indez, 
the English titles held the supremacy over the German by 
nearly 900 items. 
TABLE II 
PERCENTAGE OF TITLES IN THE DIFFERENT LANGUAGES 


French | Italian 
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It is of interest, we believe, to consider the percentage of 
titles published each year in the different languages. These 
results will be found in Table II which is compiled under 
captions similar to those employed in our first table. The 
last row of this table contains the average percentages for 
each language of the entire period covered by the publica- 
tion of the Index. This percentage table is of interest because 
the total number of titles listed varies from year to year and 
so the relative proportions are perhaps more obvious than 


Date | German | All 
Others 
Average, 1894-1915.....| 39.62 
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those obtained from the simple distribution table. Again we 
may disregard in our discussion all consideration of the per- 
centages of Italian and ‘All Other’ titles because they never 
seriously affect the general relations for the other three lan- 
guages. For the period of the first ten years, however (1894 
to 1903 inclusive), these titles had to be reckoned with, as 
they were frequently more than Io per cent of the entire 
number listed. 

For the period of the first ten years we find that the Ger- 
man, English and French languages each accounts for about 
30 per cent of the total listing. Then from 1904 to 1913,— 
the period of German supremacy,—the German titles account 
for nearly 50 per cent of the items. In the year 1912 the 
German percentage rose to 56.93. During this period of ten 
years the average percentage of the German titles was 49.34. 
During the same period the percentage of English titles re- 
mained fairly constant,—more or less in the neighborhood of 
30 per cent. The percentage of French titles for this period 
dropped rather steadily, being on the average a little less than 
17 per cent. 

When one adds the percentages for the German and Eng- 
lish titles for the last twelve years one is astounded by the 
supremacy of the two languages. And we believe that num- 
ber of titles in any language is a rough indication of the 
interest in this field by the peoples writing in that language. 
The average combined percentages of the German and Eng- 
lish titles for this period (1904 to 1915 inclusive) amounts to 
78.44 pér cent. It is difficult to realize that nearly four of 
every five titles of psychological interest that have appeared 
in the last twelve years, has been written in either the English 
or German languages. The combined percentage for any 
year during this period has never fallen below 72.77 (1909). 
The highest combined percentage occurred last year (1915) 
when 83.83 was reached, but this was very closely approxi- 
mated in 1912 with a combined percentage of 83.17. 

For the sake of completeness let us compute certain totals 
and general averages for the entire period of twenty-two years 
covering the publication of the Psychological Index. During 
this entire period there are listed in all languages 59,916 titles 
which are of psychological interest. Of these 24,587 or 39.62 
per cent were written in the German language. In all some 
18,676 English titles appeared, which account for 31.87 per 
cent of the total. French titles number 12,408 or 21.14 per 
cent. The number of Italian titles for this period is very 
much smaller than any of the other three languages men- 
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tioned, being 3,460 or 5.94 per cent. All of the other lan- 
guages except these four only account for 785 titles or 1.43 
per cent of the total number during the period of twenty- 
two years. 

We believe that this study, crude as it may be, points defi- 
nitely to the ascendency of psychological interest among the 
English-speaking peoples. Even though the sinall number 
of German titles for the last year be attributed to the diffi- 
culty of importing materials, still these are all that the Amer- 
ican student can utilize at the present time. Also the absolute 
number of titles written in English has steadily increased 
during the years of the publication of the /ndex, and this 
increase has been very marked indeed during the last year 
when the number of titles for all other languages decreased 
very markedly. There is also a very noticeable decline of 
interest in matters psychological among the French-speaking 
peoples. This is true from an absolute standpoint and even 
more markedly from the relative point of view. Perhaps the 
most striking point brought out by this study is the extreme 
necessity for the student of psychology,—no matter of what 
nationality he may be,—to have a facile and critical reading 
knowledge of both German and English. 


MINOR STUDIES FROM THE PSYCHOLOGICAL 
LABORATORY OF VASSAR COLLEGE 


XXXI. A Srupy or FRESHMEN 


By Soruie D. Wuite, Sypm May, and M. F. WasHBuRN 


The class of 1918 at Vassar College was in its freshman year 
made the subject of certain psychological investigations. The data 
collected with regard to its members were derived from four sources: 
(1) the answers to a questionary, (2) the results of tests, (3) the 
marks given on the academic work of the freshman year, and (4) 
reports of certain students as especially ‘promising,’ made by mem- 
bers of the instructing staff to the Fangs at at his request. ‘Each of 
these sources is subject to errors. The questionary answers are more 
or less trustworthy according to the interest of the student in answer- 
ing the questions, and to her skill in introspection. The test results 
are affected by the interest of the student in the tests, her physiolog- 
ical condition at the time of testing, and an individual characteristic, 
distinct from the ability tested, which we may call ‘ ability to be tested, ‘ 
the capacity to meet promptly a sudden demand for the exertion of 
one’s powers. The marks are influenced by the preparation of the 
student for college, her physical condition, her interest in her work, 
and the personal equation of the instructor. The reports to the presi- 
dent were affected by the personal equation of the instructor and the 
interpretation put upon the rather vague term ‘ promise.’ 

The questionary was sent to all members of the class within the 
first two weeks of the college term. It was prefaced by the following 
statement: “The questions should be answered only in so far as 
it is possible to do so with a reasonable amount of thought: answers 
should not be invented for the sake of saying something. A blank 
may be left after any question which seems unanswerable in a given 
case. No marks or grades of any sort will be given to the answers, 
and no public use will ever be made of names. 

The following questions bore on individual differences in imagery: 
“Can you readily remember what you hear, in a lecture for instance, 
or do you imperatively need to see a thing in print in order to 
remember it?” “Can you picture geometrical sl readily in 
your mind?” “Do you remember music well?” “Is the pronuncia- 
tion of a foreign language especially hard for you to acquire?” “ 
you have difficulty in scanning | Latin and other verse?” 

The following questions on ‘interest’ were asked: “What sub- 
jects of study do you find most interesting?” “What subjects of 
study do you find most uninteresting?” “Are you interested in 
working with your hands?” “Do you like laboratory work?” “Do 
you greatly enjoy poetry?” 

The following questions related to endowment in language facility: 
“Do you remember the words of a passage readily, or the thought 
only?” “Do words come to you readily or with especial difficulty 
in an oral recitation?” “Do you like to write?” 

The following questions referred to differences in the readiness with 
which attention is adapted to a given task, and the strength of ‘ de- 
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termining tendencies’: “When out walking alone, is your attention 
usually more occupied with your surroundings or with your thoughts?” 
“Is it easy for you to turn from one task to another, or do you 
become so absorbed in one task that you cannot readily drop it?” 
“Do you work best in the morning or in the evening?’ “Must you 
be absolutely alone in order to work effectively?” “Do you habitu- 
ally plan the work of a day beforehand?” “Do you habitually carry 
out your plans, or do you often fail to finish your work when not 
compelled to do so?” 

These topics were chosen because they represent individual differ- 
ences readily accessible to untrained introspection, and not likely to 
be taken as a joke by the irreverent undergraduate, as subjects bear- 
ing directly on social and affective characteristics might have been. 
The endeavor was also made to frame the questions so that they 
could really be answered. 

Two hundred and eighty-six replies to the questionary were re- 
ceived. With regard to the interests of the students in the subjects 
studied before entrance to college, the following facts appeared from 
these replies. (1) The ratio of the number of students who men- 
tioned a certain subject as especially interesting, to the number who 
mentioned the same subject. as especially uninteresting was, for 
history, 6.6; for English, 3.5; for modern languages, 2.9; for science, 
2.6; for Latin, .76; for mathematics, 65. The interests of these in- 
coming freshman girls thus appear to be least marked for Latin and 
mathematics, most marked for history and English. (2) When the 
number who thought a given subject nage interesting is added 
to the number who thought it especially uninteresting, we get a 
measure of the strength of the affective reaction to that subject: if 
the number is small, the students tend to regard the subject with 
indifference, being neither greatly interested nor greatly bored by it. 
Science has to be left out of this calculation, as not all the students 
offered it for entrance. Latin is regarded with the greatest indif- 
ference, the total number of extreme reactions to it being only 150; 
history comes next, with 161, modern language next, with 172; 
English next, with 196, and mathematics stands at the top, with 218; 
a high number which as the figures under (1) show is due to the 
number of persons who strongly dislike it. 

Correlations by the presence and absence method were calculated 
for the answers to a number of the other questions. 

(1) A slight negative correlation (—.21) —— between interest 
in mathematics and fondness for writing. e results showed that 
the chances are nearly even (46%) that a student in this group who 
dislikes to write will like mathematics; while they are only 1-3 (34%) 
that a student who likes to write will like mathematics. A moderate 
incompatibility between mathematical and literary expression is thus 
indicated. 

(z) A slight negative correlation, obtained also between enjoyment 
of poetry and fondness for manual work (—.18). Of those who 
enjoy poetry, only 24% like manual work; of those who dislike poetry, 
81% like manual work. 

(3) A still smaller negative correlation (—.16) is shown between 
interest in science and attention to one’s own thoughts rather than 
to the surroundings: thus of those who are not in the habit of 
observing their surroundings, 24% are specially interested in science, 
while of those who are habitually interested in their surroundings 
31% are interested in science. These percentages are affected by 
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the fact that not all the students had had an opportunity of studying 
science. 

(4) The highest positive correlation, one really significant, obtained 
between the claim to accurate verbal memory and the possession of 
oral fluency in recitation. It was .41. Of the students who say they 
readily remember the exact words of a passage, 71% say that words 
come readily to them in recitation: of the students who say they 
cannot remember the exact words of a passage, only 42% state that 
words come readily to them in recitation. Of the students who say 
words come readily, 37% claim accurate verbal memory; of those 
who say words come with difficulty, only 20% claim accurate verbal 
memory. This is a fact that points towards the existence of specialized 
verbal ability. 

(5) A small positive correlation, .20, is shown between ability to 
shift attention readily and preference for the morning as a period 
of work. The majority of the observers said they could readily shift 
attention, and that they were morning workers. Of those who shift 
attention readily, 75% are morning workers; of those who do not, 
66% are morning workers; of the morning workers, 79% have readily 
shifted attention; of the evening workers, 72% have readily shifted 
attention. These figures lend a little support to the idea that an 
evening worker is a person who takes a long time to adapt himself 
to work. It should be borne in mind that the experiments of Gates! 
indicate that the difference between morning and evening workers is 
one merely of habit. 

The tests were the following: a test of verbal memory and memory 
for ideas by the use of the “Cicero” passage (Whipple’s Manual 
of Physical and Mental Tests, volume II, page 209), read aloud 
to the observer; the. Reading Backwards Test, with the passage about 
the Indians (Whipple, I, page 334), the Hard Directions Test (Wood- 
worth and Wells); the Analogies Test (Woodworth and Wells) ; the 
Sentence Building Test, with the words “cup, fraction, money” 
(Whipple, II, page 261), and the reasoning test, about the man 
swimming in the river, used by Mrs. Woolley in her “ Mental Traits 
of Sex.” The results of this last test had to be discarded because 
we failed to get enough light on the method by which the various 
individuals solved the problem: it is easy to guess the correct 
answer. A source of error was involved in the testing, in that there 
were about thirty different testers, all advanced students of psychology. 
To reduce as far as possible the variations due to the individuality 
of the tester, all the testing was done in the laboratory, and the 
only instructions given to the freshmen were read to them from state- 
ments previously distated and made absolutely uniform. 

(1) The numerical results of the tests were as follows: 

(a) Verbal memory, average number of words, 34.1. Highest score, 
81; lowest, 6. 

(b) Memory for ideas, average number of ideas, 23. Highest 
score, 51; lowest, 6. 

(c) Reading Backwards Test, average time, 410.6 seconds. High- 
est score, 126 seconds; lowest, 890 seconds. 

(d) Analogies Test: average time for first list, 89.5 seconds; 
shortest time, 27 seconds; longest time, 285 seconds; average time for 
second list, 80 seconds; shortest time, 22 seconds, longest, 180 seconds. 


1Gates, A. I.: Variations in Efficiency During the Day. Univ. of 
Cal. Publications in Psychology, Vol. 2, No. 1, 1916. 
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(e) Hard Directions Test: average time, 153 seconds; shortest time, 
38 seconds; longest time, 550 seconds. 

(f) Sentence Building Test: average number of sentences, 5.5; 
average number of words per sentence, 15.6. 

We undertook to correlate the test results with the class records 
of the students, by the following method. The system of marking 
at Vassar recognizes three grades only above passing; A, excellent; 
B, good; C, passing. The number of credit hours required for the 
successful completion of the freshman year is 30. In our calculation, 
each A on a student’s record in the office was counted as 3; that is, 
if she received A in a three-hour course we counted 9 digits to her 
credit. Each B was reckoned as 2, and each C as 1; D’s, or failures, 
were counted as minus 1’s. By adding these numerical credits we 
obtained for each student a number representing her class-room work 
according to the instructors’ judgments: these numbers ranged from 
90, for a student who obtained a grade of A in all her 30 hours, to 
30, or below in the case of students who failed in certain subjects. 
The distribution of the values thus obtained, however, was not such 
that indexes of correlation between them and the test performances 
could be found, for as a rule there were a number of students whose 
class performances were represented by the same number. We there- 
fore selected, in the case of each test, the names of the students who 
stood in the first quarter and the last quarter when the results for 
that test were arranged in order, and calculated the average class 
standing of these two groups. If there was a marked difference 
between the average class standing of the first 25% of observers 
in a certain test and that of the last 25% of observers, we might 
conclude that positive correlation existed between excellence of class- 
room work and the ability tested. The average class-room standing 
of the entire class was 51.1. 

For verbal memory, the average standing of the first 25% was 63. 

For verbal memory, the average standing of the last 25% was 39. 

The difference was 24. 

For memory for ideas, the average standing of the first 25% was 62. 

For memory for ideas, the average standing of the last 25% was 44. 

The difference was 18. 

For the Reading Backwards Test (speed of verbal perception), the 
average class standing of the first 25% was 63. 

The average class standing of the last 25% was 44. 

The difference was 19. 

These three tests furnished the highest degree of correlation with 
the class-room performance of the observers. For sentence building 
(here the observers were ranked by the product of the number of 
sentences written and the number of words per sentence), the average 
class standing of the first 25% was 53.8. The average class standing 
of the last 25% was 41.8. The difference was 12. For the analogies 
test (average of both series), the average standing of the first 25% 
was 56.5; that of the last 25% 45.9; the difference was 10.6. 

The Hard Directions Test correlated most poorly with class stand- 
ing. For the first 25%, the average standing was 56.3; for the last 
25% the average standing is 49. It appears that being slow at the 
Hard Directions Test does not imply academic performance noticeably 
helow the average. It will be recalled that Meumann? distinguishes 
between an executive and a scholarly type of mind, according as one 
is able quickly to shift one’s Aufgabe or is held by a persistent 
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Aufgabe: the scholarly type of mind might be expected to be slow 
in the Hard Directions Test, which demands rapid shift of attention 
and problem. 

As an index of the presence of the kind of mental ability likely to 
produce high marks, the results of several tests taken together are 
most significant. There were eleven students who fell in the last 
quarter in three or more tests. Of these none quite reached average 
class standing (51.1): the rankings were 50, 50, 43, 45, 36, 33, 27, 
24, 24, 21, 18. Of seven students who were in the last quarter in 
two tests, none reached average class standing. 

There were seven students who were in the first quarter in four 
tests. One of these, whom we will call T., had only an average class 
standing: the standings of the others were 63, 66, 75, 87, 90, 90. 

There were eight students who were in the first quarter in three 
tests. One of these (M.), had a class standing slightly below the 
average, namely, 48; one (W.) was just average; the standings of the 
others were 60, 75, 75, 78, 81, 84. 

Thus it appears that excellent performance in several tests usually 
goes with excellent performance throughout the work of the freshman 
year; while very poor performance in several tests is correlated with 
a performance below the average in the work of the freshman year. 

We obtained, finally, some interesting data connecting the test 
results with the commendation of certain students as especially 
‘promising’ by their instructors. There were 88 students thus com- 
mended. Of these not one was found in the lowest quarter of 
excellence in more than one test. On the other hand, of the seven 
students who stood in the first quarter in four tests, every one was 
commended for promise, including the one (T.) whose class standing 
was only average. Of the eight students who were in the first 
quarter in three tests, six were commended for promise, including 
one (W.) whose class standing was only average. 


XXXII. Drrecrep REcALL oF PLEASANT AND UNPLEASANT 
EXPERIENCES 


By Mitpren F. Baxter, Koto YAmapa, and M. F. WasHBuRN 


The motive which led the senior author of this study to devise 
its method was the desire to explore possibilities of testing the 
temperamental characteristics of individuals. As might be expected 
from the great difficulty attending such investigations, the most 
definite results of the study relate not to individual psychology but 
to general psychology. However, we do not feel wholly discouraged 
with the results from the point of view of individual psychology. 

Briefly, we wanted to see whether we could get anything like a 
test of the ‘optimistic’ or ‘ pessimistic’ tendencies of individuals from 
the readiness with which, under definite instructions to do so, they 
recall pleasant and unpleasant personal experiences. The method 
was as follows. 

The observer was first put through a practice series in ordinary 
free associations, the first thirty words of the Kent-Rosanoff series 
being used as stimulus words. The association times were taken 
with a stop-watch. Then the following instructions were given: “TI 
shall now give you two other series of stimulus words. To the first 
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set you are to respond by rapping on the table as soon as the word 
has suggested an unpleasant personal experience which you have 
actually had in connection with the thing signified by the word. For 
the second series you are to respond in a similar way when the word 
has suggested a pleasant personal experience. If you fail to recall 
such experiences within fifteen seconds I shall give you the next 
stimulus word. I shall give you five words from the first series, 
then five from the second, then five from the first, and so on in 
alte:nation. Before changing from one series to another I shall give 
you the signal ‘pleasant’ or ‘unpleasant.’”” The reaction times were 
taken with a stop-watch. After each response, the question was asked, 
“Was the unpleasantness (or pleasantness) you thought of physical 
or mental?” The stimulus words used were sixty more from the 
Kent-Rosanoff series, thirty each for the pleasant and unpleasant 
recalls. In order to eliminate the possibility that one set of thirty 
might naturally have more pleasant or unpleasant suggestions than 
the other set, we used each set for the pleasant reactions with one- 
half the observers, and for the unpleasant reactions with the other half. 

The average reaction time for the pleasant experiences in the case 
of a given observer was divided by her average reaction time for the 
unpleasant experiences. There weré sixty-nine observers, young 
women college students. Nineteen of these gave average reaction times 
which were shorter for the unpleasant recalls than for the pleasant 
recalls. In eleven of these cases the ratio of the pleasant reaction time 
to the unpleasant reaction time rose above 1.2. For thirteen of the 
fifty observers whose average time for recalling pleasant experiences 
was shorter than their average time for recalling unpleasant experi- 
ences, the ratio was 75 or below. Did the former group contain 
the most “ pessimistic ” observers of our collection, and the latter 
group the most “optimistic?” Would a person in a gloomy mood 
or of a pessimistic temperament recall unpleasant experiences more 
quickly than a person in a cheerful mood or of an optimistic tempera- 
ment? James’s principle of “emotional congruity” as a determinant 
of association will be recalled in this connection. It might be sug- 
gested that a person in a gloomy frame of mind would have his 
reaction time to unpleasant recollections lengthened by the emo- 
tional disturbance they would occasion. In our experiments, single 
very long reaction times, such as might be regarded as complex indi- 
cators, were omitted in reckoning averages. 

We selected, for each of the observers who gave a ratio of .75 
or less for the average ‘pleasant’ reaction time divided by the average 
‘unpleasant’ time, three persons who were well acquainted with her 
personal traits, and were uninformed as to the purpose of our investi- 
gation: these persons were asked, “Do you think that A. (the 
observer in question ) tends in general to be optimistic and cheerful, 
or pessimistic and uncheerful?” Similar inquiries were made for 
each of the observers who gave a ratio of 1.2 or more. If quick 
recall of unpleasant ideas indicates a pessimistic temperament, then 
the former group were the cheerful observers, the latter group the 
pessimists. Twenty of the friends of the former group judged them 
to be temperamentally cheerful: thirteen judged them to be tempera- 
mentally uncheerful; a ratio of 1.5. Nineteen of the friends of the 
latter group judged them to be temperamentally cheerful; eighteen 
judged them to be temperamentally uncheerful; a ratio of 1.05. Thus 
the testimony of friends offers some confirmation of the idea that there 
is a positive correlation between a cheerful temperament and especially 
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slow recall of unpleasant ideas. Obviously the method needs further 
development. 

More definite results appear which bear on general rather than 
individual psychology. In the first place, it is evident that for the 
majority of the observers (72%) the average time for recalling 
unpleasant experiences is at least slightly longer than that for recall- 
ing pleasant experiences. The difference in time is very slight, how- 
ever: the average reaction time for pleasant recalls is 3.05, with a 
m.v. of .24; the average reaction time for unpleasant recalls is 3.35 
m.v. 19. That recall of pleasant experiences occurs more readily 
than recall of unpleasant experiences is further indicated by the 
number of zero cases, or cases where the observer failed in fifteen 
seconds to associate any pleasant or unpleasant experience with the 
stimulus word. The total number of zero cases for the recall of 
unpleasant experiences was 144; for the recall of pleasant experi- 
ences it was only 9o. 

Further, a rather curious relation appeared when we reckoned the 
total number of cases where the pleasant or unpleasant experience 
recalled was reported as physical and the total number where it was 
reported as mental, Obviously much inexactness in the use of these 
terms was to be expected of our observers. The number of pleasant 
experiences recalled where the pleasantness was classed by the observer 
as mental was 733; in only 647 cases was the pleasantness classed as 
physical, The number of cases where the unpleasant experience re- 
called was classed as mentally unpleasant was only 649; the number 
of cases where it was classed as physically unpleasant was 734. Thus 
physical unpleasantness would seem to be more readily recalled than 
mental unpleasantness, and mental pleasantness more readily recalled 
than physical pleasantness. The greater readiness to recall physical 
rather than mental unpleasantness might be due to the fact that 
mental unpleasantnesses are apt to be involved with complexes and 
hence tend to be suppressed; quite possibly also to the fact that 
physical unpleasantness (usually pain) is more homogeneous than 
mental unpleasantness and hence easier to recall. This suggestion 
was made by Professor Colvin during a discussion of these results 
before the Columbia Psychological Club. It is hard to explain why 
the pleasantnesses recalled should be so much oftener mental than 
physical. Possibly the fact is due to a tendency to avoid recognizing 
that one’s pleasures are physical; the habit or convention of regarding 
physical pleasures as unworthy and undignified. 


XXXIII. Accuracy or Visuat Memory AND SPEED OF VERBAL 
PeRcEPpTION IN Poor SPELLERS 


By Annetre Howett, Lucite Hopson and M. F. Wasusurn. 


The English Department of Vassar College has the custom of 
selecting each year a group of conspicuously bad spellers from among 
its students, and subjecting them to special training in spelling. It 
occurred to us that an opportunity was thereby offered to the Depart- 
ment of Psychology for an investigation of the psychological char- 
acteristics of this selected group. We have to present in the following 
paper the results of certain tests made upon forty-eight notably poor 
spellers and an equal number of good spellers. The good spellers 
were selected simply on their own testimony; but bad spelling seems 
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to be so fashionable a weakness nowadays that people are in general 
willing to admit the fact that they are subject to it. It seems probable 
that a person who declares himself a good speller really is at least 
fairly good, since no social opprobrium attaches to the bad speller. 

Everyone who has considered the problem presented by the consti- 
tutionally poor speller has weighed the possibility that such persons 
may be poor visualizers. Two of our tests were accordingly directed 
towards finding how our groups compared in the matter of visual 
memory. We first gave our observers tests of visual-verbal and audi- 
tory-verbal memory. Two passages of prose approximately equally 
difhcult were presented: one was read aloud twice, and at the end 
of the second reading the observer was asked to reproduce the passage 
as far as possible in the original words: the other was read through 
silently twice by the observer herself and reproduced as far as possible 
in the original words. Each of the passages was used with half the 
observers for auditory presentation, and with the other half for 
visual presentation. The percentage of words correctly reproduced 
bv each observer for each of the two passages was found. 

Since in learning verbal material that is visually presented the 
words may be translated into auditory-motor processes, it seemed 
advisable to add a test of visual memory for material that could not 
be thus translated. Accordingly we presented to our observers a 
series of ten cards on each of which four nonsense figures were drawn 
in red ink. The figures were composed of straight lines, usually eight 
lines to a figure. 

Each card was shown to the observer for ten seconds, and at the 
end of this time she was required to draw as much as she could 
of the figures on the card. The experiment thus tested the accuracy 
of the visual memory after-image, which was represented by the 
percentage of lines correctly recalled. Little if any verbal imagery 
accompanied these reproductions, but reports on its presence were 
called for. 

It occurred to us, also, that one of thé conditions affecting ability 
to spell might be that capacity for quick and accurate visual per- 
ception of words which is measured in the “ Reading Backwards Test.” 
Accordingly all our observers were subjected to this test, using the 
material supplied by Stoelting. 

The results of the various tests were as follows. In the test of 
auditory-verbal memory, the average percentage of words recalled 
was, for the good spellers, 50.3, with a mean variation of 11; for 
the bad spellers it was 46.6, mv. 10.4. In the test of visual-verbal 
memory, the average for the good spellers was 39.4; m.v. 9; for the 
bad spellers 37.4, m.v. 10.2. In the test with visual non-verbal material 
(nonsense figures), the average per cent of lines correctly recalled 
was, for the good spellers, 40, m.v. 9.3; for the bad spellers 27.5, m.v. 8. 
In the reading backwards test the average time for the good spellers 
was 318 seconds, with a mean variation of 89; for the bad spellers 
it was 493.8 seconds, with a mean variation of 139. 

It thus appears that the good spellers have as a group decidedly 
more accurate visual memory after-images of material that cannot 
be translated from visual into auditory-motor terms; and that they 
are as a group markedly superior in the speed with which words 
visually presented can be associated with auditory-motor processes. 
That these differences are not due to differences in the general ability 
of the two groups of observers is indicated by the fact that the groups 
are nearly equal in memory for verbal material, that is, material 
which can be learned in either visual or auditory-motor terms. 
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Proceedings of the American Society for Psychical Research. Vol. IX, 
Part 1, 700 p.; Vol. X, Part 1, p. 701-1332; Vol. XI, 1024 p. New 
York, Am. Soc. for Psych. Research, 1915-1917. 

These three ponderous volumes appear to be all studies of the same 
persin. The first volume embodies the study of W. F. Prince, Ph. D. 
The second volume continues his study, ending with the twelfth chapter 
on the records of automatic writing. In the third and largest volume 
(dated August, 1917) Dr. Hyslop writes two long chapters, one intro- 
ductory and the other on the examination of hypotheses, detailed 
record, etc. Beginning with page 867 Dr. Hyslop discusses another 
case, the Patison case. An extremely elaborate index is appended. 


An elementary laboratory course in psychology. By Hersert SIpNrey 
LANGFELD and FLoyp Henry Boston, Houghton Mifflin 
Co. (c. 1916). 147 p. 

The authors here aim to describe the experiments in such a manner 
that students who have had only an imtroductory course in psychology 
can perform them without further assistance, in a half course of five 
hours a week, with simple instruments. In general they should be per- 
formed by the entire class in one room; they must not be too hard, 
must present the essential features in method and important facts, and 
it should be possible to get clear-cut results capable of interpretation 
by the students, and the experiments should not be too fatiguing. 


Understanding Germany. By Max Eastman. New York, Mitchell 
Kennerley, 1916. 169 p. 

Part I discusses the anti-German hate, the characterizing nations, 
Nietzsche, something to hate; Part II, the only way to end war, what 
is patriotism and what shall we do with it, the business cost, war psy- 
chology and international socialism, pacifists, two kinds of war, the 
uninteresting war, a news story from Europe. 


The control of hunger in health and disease. By Anton Jutrus Cart- 
son. Chicago, University of Chicago Press (c. 1916). 319 p. 

Carlson summarizes in this volume the work on. the stomach carried 
out at the Hull Physiological Laboratory in Chicago during the past 
four years, with special reference to hunger and appetite. He has tried 
to present his digest in the light of the entire biological and clinical 
literature on the subject, hoping that it may encourage more intensive 
work on hunger and appetite control, especially in the field of clinical 
mechanism. The seventeen chapters discussed here, together with the 
teports of his extraordinary case constitute perhaps the most impor- 
tant contribution to the physiology of hunger and digestion since the 
ancient case of St. Martin whom it somewhat resembles. 


The causation and treatment of psychopathic diseases. By Boris Sin1s. 
Boston, Richard G. Badger, (c. 1916). 418 p. 
In its make-up this is an exasperating book. The type is none too 
clear, nor the paper too good, the front edge is ragged and uncut, and 
in our attempts to cut it the paper tears. 
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Sidis is possessed with the idea that functional neuroses are not 
congenital but results of defective education in early child life, a view 
which is natural, if not necessary, for everyone engaged in therapy. 
It is the attitude also of hope that appeals to patients, parents and 
friends. We may well hope it is true. The author appears not to 
make any serious attempt to add substantially to his own theories or 
conclusions. He still believes in and his chapters on 
psychopathic fears and the psychophysic substratum, the impulse of 
self-preservation, the law of reversion, embryonic personality, the 
sources of psychopathies :—these are all interesting. 


Mental examination of two thousand delinquent boys and young men, 
By M. L. Beanstossom. Jeffersonville, Indiana Reformatory, 1916. 
23 p. 

The author concludes that imprisonment tends to accentuate abnor- 
malities as well as mental eccentricities. There is a relation between 
the kind of crime and the type of intelligence. One’s vocation or the 
absence of it is indicative of the type of intelligence. Barring the crim- 
inal by accident or mishap, we can say in general that all have the 
same sort of defects, although these are often so recondite that they 
are hard to get at. 


A manual of nervous diseases. By Irvine J. Spear. Philadelphia, W. 
B. Saunders Co., 1916. 660 p. 


The large divisions of this work are as follows: Anatomy and Physi- 
ology of the Nervous System; Examination of the Patient; Diseases 
of the Peripheral Nerves; Diseases of the Muscular System; Diseases 
of the Spinal Cord; Diseases of the Brain; Diseases of the Brain and 
Spinal Cord; Diseases of the Nervous System without Pathologic Find- 
ings; Neurosis Characterized by Spasmodic Muscle Contractions; Dis- 
eases Due to Perversion of Secretion of the Ductless Glands; Diseases 
Due to Disturbances of the Vasomotor System; Trophoneuroses; Un- 
classified Disorders. 


Mentally deficient children; their treatment and training. By G. E. 
SHUTTLEWoRTH and W.A. Ports. 4th ed. Philadelphia, P. Blak- 
iston’s Son and Co., 1916. 284 p. 

This is an amplified fourth edition of a work published in 1895 which 
is too well known for detailed review. It covers the history of the 
subject, treats especially of defective and epileptic children, methods 
of special instruction, physiological classification, the forms of mental 
deficiency, etiology, diagnosis, prognosis, psychopathies of pubetty and 
adolescence, medical examination, treatment, education, industrial and 
moral training. The merit of the book is as a compend rather than as 
an original contribution. 


A brief history of panics and their periodical occurrence in the United 
States. By Clement Juctar. Third edition, translated and edited 
with an introduction and brought down from 1889 to date b 
DeCourcy W. Thom. New York, G. P. Putnam’s Sons, 1916. 
189 p. 

Panics continue to appear as usual but are less severe since 1899. 
They will never cease but must be abated slowly, as medicine abates 
disease. This history is entirely pragmatic, giving the bald facts about 
each panic and attempting very little in the way of generalization. 
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Problems of religion; an introductory survey. By Durant Drake. 
Boston, Houghton Mifflin Co. (c. 1916). 425 p. 


This book is divided into three parts, historical, going back to the 
Greeks, Buddhists, Jews, devoting a chapter to Jesus Christ, the found- 
ing of the Church, early Christianity, later Christianity and Moham- 
medanism; and, psychological, treating the God of experience, sacri- 
fice and sin, salvation, conversion and atonement, faith and prayer, 
religious love and peace, the essence of religion, and the Christian reli- 
gion. The last part is philosophical and treats the theological method 
and the scientific spirit, the interpretation of the Bible, miracles, crea- 
tion and design, interpretation of religious experience, pragmatic argu- 
ments, the counter-attack on science, problem of evil, immortality, 
and faith. 


The relations of general intelligence to certain mental and physical 
traits. By Cyrus D. Meap. Teachers College, Columbia Univer- 
sity, Contributions to Education, No. 76. New York, 1916. 117 p. 


Summing up this study of children’s perception and memory, the 
author concludes that normal children are better at each age than de- 
fectives and girls better than boys in perception, although sexes differ 
less with the feeble-minded; that “schoolable” mentally defective 
children of sixteen or eighteen are not much better in these powers 
than normal children of eight. Defective children are at the very 
lower end of a larger distribution curve for children in general; and 
the best mental powers defectives are likely to bring to school are per- 
ception and memory. 
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Van Ness Dearsorn. Boston, Little, Brown and Co., 1916. 227 p. 


The chapters here are, Economy in Study; Observation and the Tak- 
ing of Notes; Educative Imagination ; ooks and Their Educative 
Use; Is Your “ Thinker” in Order? Examination-Preparedness. 


The war and humanity ; a further discussion of the ethics of the world 
war and the attitude and duty of the United States. By James 
M. Beck. New York, G. P. Putnam’s Sons, 1916. 322 p 


This is a work of seven chapters, as follows: The “ Distress of 
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The Foreign Policy of President Was ington; “Where There Is No 
Vision”; America and the Allies; The Vision of France. 
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logical research, printing a letter-preface from Emile Boutroux. The 
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tion, multiplex environment, religions, ideals and the twice-born, the 
production of the ideal, and lessons of the war. 
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